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PREFACE 


Development in Learning is a comprehensive introduction to the 
psychology of education, designed to serve as a basic text for students 
preparing for advanced diplomas and degrees in education or in 
psychology. 

Development in Human Learning is in both senses the central core of 
the trilogy. Theoretical problems of learning were analysed in The 
Regulation of Sehaviouff while problems arising out of individual 
difference in learning are dealt with in the last volume of the series. 
Contexts of Education^ where the reader will also find discussions of 
social psychological and sociological considerations, as they affect 
pupils in the context of a changing educational pattern. The present 
volume is therefore wholly devoted to the treatment of child develop- 
ment from birth to adolescence. 

Throughout the pages that follow, considerable emphasis is placed 
on achieving a deeper understanding of the ways in which the child 
progressively builds up his own image of the world - and at the same 
,time elaborates new instruments to be used in this construction. It is 
our belief that such an understanding forms a necessary foundation 
upon which to base the efforts of educators in devising new curricula 
and new modes of instruction. One of us has argued that this may 
properly be regarded as the central function of educational psychology 
(Chapter 14). 

While many aspects of the developing social consciousness of the 
child and its implications are discussed in Volume III, we have thought 
it quite proper to include in the present volume two chapters which deal 
specifically with development in human learning in this area, which is so 
crucial to the orientation of the child in his world. 

In the main, the order of chapters is developmental, so that aspects 
of development wWch are most prominent in the early years appear 
first, and so on. More specialized topics are nested in as appropriate; 
for instance the development of language and the teaching of reading 
are considered after early conceptual development, and before that of 
more rigorous logical thought. Other orders would doubtless have been 
possible, but each student will almost certainly select his own order 
when he studies the several topics presented here. Often, the same topics 
have been treated from slightly different points of view in different 
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chapters, and the index and table of contents should prove useful m this 
respect But the areas of overlap are relatively small, and we believe 
that, such as they are, they are useful For they contribute to a more 
rounded picture m a developing and often controversial field Never- 
theless, we feel that there is an overall unity about the present work, a 
unity which spnngs not only from a common attitude of respect for the 
findings of careful research, but also from a similarity in approach to 
what are the essential problems in the field 
Such a work as this is essentially a team effort, and in concluding this 
short preface, we have only to express our most grateful appreciation 
for the wholehearted support and collaboration of the contributors who 
have lent their expertise, their scholarship and their wisdom to its 
compilation, and have shown the utmost forbearance towards the 
editors in the face of what must have seemed quite unpredictable 
oscillation between long periods of delay alternating with sudden and 
insistent bouts of nagging We would also hke to thank Mr P Hernot 
for undertaking the considerable task of indexing 
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Perception and Perceptual Learning 

M. D. VERNON 
I. INTRODUCTION 

Through his perception of his environment and the objects within it, 
the child develops and maintains his contact with the real world around 
him He learns to adapt his behaviour in such a way as to preserve his 
life in constantly varying surroundings, and to satisfy his needs by 
reacting to and using these objects Thus his perceptions must be reas- 
onably correct, and in some circumstances extremely rapid But his 
perceptual capacity is acquired, the infant does not appear to perceive 
the world as we do He reacts spontaneously to certain external and 
internal sensory stimuli, but without knowledge of their nature or 
origin Only gradually does he develop the ability to understand what 

objits are hkeandwLthe can do with them Thishedoes^^^^^^^^^^ 

his actions, he continually checks the veridicai y or 

perceptions in the light of the effectiveness of his 
Hence even in later life, though perception may not 
action, action is always implicit, otherwise, sooner or , . 

adaptation would result, producing 

In experiments on the perception of children, a “' a;"; “ 
may be apparent in that it is usually impossible 
tanLus reactions of the children to 
menter may requite certain reactioiB to e m 

object from its surroundings, choice 'othenvise it would be 

children, the verbal responses of nammg f ", .gese 

impossible to datermme what the chdd h^d^ 

responses are not necessarily the one -uildren in carrying out 

taneously Thus the difficulties experienced by children in^y^s^ 

experimental tasks, and the errors ,i,an in perception 

be due to difficulties in response perf behaviour m infants 

For this reason, the ^ P 3,^ experimental data, because 

made by Piaget may be more valid than P ^ 
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the sequences he noted, ‘perception - response - modification of per- 
ception - further response’, are natural ones which demonstrate how 
perception and action become integrated together and co ordmated in 
‘schemata’ of behaviour ’Unfortunately such observations are difficult 
to make in a controlled and systematic manner, and we cannot be 
certain to what extent the behaviour of any particular infant is influ- 
enced by his peculiar environmental circumstances and by his motiva- 
tion For instance, in discussing the development of ‘perceptual 
activity’ at 3 years and upwards (sec pp 11 and 12), Piaget may not 
take into account the possibility that the child might show well- 
developed systematic exploratory activities with objects in which he is 
naturally interested 

Doubtless a repetition of Piaget’s observations is needed But in 
making this, the recording of isolated actions, however accurate, is not 
adequate We need data on co ordmated sequences of behaviour, and 
the relation of different sequences to each other and to the whole 
experience and maturation of the child As yet, no such data are avail- 
able Therefore, inevitably, tracing the development of perception in 
young children must depend largely on Piaget’s observations But in the 
following discussion some attempt has been made to relate the observa- 
tions and experiments of other psychologists to the thesis which Piaget 
has put forward 


II REFLEX RESPONSES 

The earliest forms of behaviour which indicate awareness of the environ- 
ment are the innate reflex responses simple automatic reactions to light, 
sound, touch, taste, smell and scusations from the internal organs The 
primary function of these reactions is to preserve the life of the new- 
born infant The first reflex is the gasp for breath to fill the lungs A 
complex set of reflexes involved in sucking, swallowing and digesting 
food also develops at an early age The new-born infant is responsive 
to touch A light touch on the face or bps produces turning of the head 
and often sucking Light touch on the hand arouses reflex grasping of 
the object which touches it But stronger or painful touch to the limbs 
induces withdrawal or defensive movements, or even wriggling the 
whole body and crying There is also a gradually developing set of 
startle responses to jamng or sudden change of position 
Although reflex reactions to touch, taste and internal sensation play 
the most important part in senson motor behaviour during the first 
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weeks of life, visual and auditory reflexes are also demonstrated 
Blinking and contraction of the pupil in response to bright light appear 
during the first week There is also reflex turning of the head and neck 
towards a stationary bright object, and pursuit movements of the eyes 
following a moving bright object At an early age, sudden and loud 
noises produce blinking, general bodily changes in breathing, etc , and 
the ‘startle’ responses 

We may say that the infant possesses the physiological sensory and 
nervous mechamsms which enable him to respond and adjust to his 
environment But the events which arouse reflexes are simple and crade, 
and there is no discrimination of their detailed characteristics More- 
over, It IS clear that these stimuli give rise to behaviour which is of 
direct importance to the maintenance of life and the satisfaction of 
immediate needs The stimuli have no significance for the infant apart 
from this, and he does not understand their nature nor realize their 
source There is no differentiation between those which arise within his 
body, those which stimulate the body surface and those which ongina e 
at a distance All that happens is that a particular 
stimulated, and an appropriate pattern of activity is automatically 

engendered 


ni. ATTENTION AND DISCRIMINATION 

lti“t:le“ 

to be a probable forerunner of later " marbegm 

looking at and following the ‘""'''"^^^lethmg like an attentive 
as reflex responses, they quickly lea j „ peneral decrease in 

other activity (Gesell et nf, 1949J the visual environ- 

amount of time in gazing round him, objects 

ment Furthermore, his "" ones 
at which he stares intently, often t 

Expenmental “tservations have^ Arccent experiment by Hershanson 

particular objects presented to bi P (he infant’s 

(1964) showed that even type' of stimulus Stimuli 

gaze might be consistently than were brighter or dim- 

of moderate brightness were fixate ® . . . jorface was looked at 
mer stimuli; and a simple half-w i hoard But as age increased, 

for a longer time than a less simple chequer board But as g 
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more complex patterns were increasingly fixated Fantz (1958) found 
that at 1-2 months infants looked at striped rather than at plam sur- 
faces, even with the stripes only l/8th in wide at a distance of 10 in 
This indicated a high degree of visual acuity (Fantz et al , ' 

Thomas (1965) presented pairs of stimuli to infants of 2-26 weeKs, 
•which mcludeci a striped and a chequered pattern, a picture of a face 
and a picture of a girl The younger infants, aged 2-14 weeks, looked 
longer at the more complex chequered pattern than at the less complex 
stripes , but the pictures were too complex for them and they ignored 
them The older infants fixated the picture of the face for longer than 
all others Spears (1964) found that at 4 months a bullseye pattern was 
regarded longer than other patterns, and red and blue surfaces than 
grey ones However, when colour and pattern were combined, pattern 
had the predominant influence on the direction of gaze 

Another sign of attention to particular aspects of the environment is 
given by the response of smiling This has sometimes been classed as an 
instinctive social response to the human face Ambrose (1961) has 
shown that this response reaches its maximum frequency at about 3 
months in infants brought up at home, and at about 4 months in insti- 
tutionally reared children If the human face itself smiles, this rein- 
forces the infant’s response, which otherwise tends to die out However, 
here is evidence to show that at an earlier age other stimuli may arouse 
smiling, for instance, two bnght balls (Kaila, 1932) and a pair of black 
dots (Ahrens, 1954) And Salzen (1963) obtained a smiling response 
from one child of 8-1 1 weeks to a flashing light or a rotating card with 
black and white sectors on it This suggests that initially smiling may be 
associated with the infant’s delight and pleasure in anything which 
interests and excites him But the smiling response becomes more 
specifically associated with the human face, and later with the smiling 
and the familiar human face Also, the amount of smiling and of time 
spent on gazing are greater m infants who have been handled regularly 
than in those who have lain for most of the time passively m their cots 
(White and Castle, 1964) 

It has sometimes been maintained that infants are comparatively 
inattentive to sounds other than loud noises which arouse ‘startle’. 
However, Wertheimer (1961) reported that a new-born infant at the 
sound of a click, ceased crying, opened his eyes and directed them 
towards the source of the sound Piaget (1955) noted that at 2 months 
an infant turned his head in the direction of a human voice, and a little 
later looked attentively at the person who spoke Again, a smiling 
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response to a human voice was observed at 2-4 months (Helzer and 

Tudor-Hart, 1927) , . , i 

It has been noted that m the early months of life, touch and internal 
sensation play a larger part in the infant's experiences than does sensa- 
tion from distant objects Indeed, it has been argued by Birch (1963) 
that there is a hierarchical organization of sensory systems that deter- 
mines which part of the environment appears ‘figural’ - that is to say, 
stands out as an object of attention, the remainder of the surroundings 
providing a background In the young infant, the Wctile and interna 
sensory systems predominate, and are only later replace y e vi 
Thus It IS not surprising to find that much early exploratory “hvity is 
tactile The infant fingers and grasps his own body and any object 
within his reach, and if possible puts them in his mout -h.-ct 

However, it has been noted that visual pursuit ^5 

may occur at birth, or soon after, and that spcc' m „ 

attention develops within the first few weeks Alt oug e P 
the early months is largely tactile, from the age o a o White 

becomes increasingly integrated with active 

et at (1964) found that at about 5 months, when a h'Shly coloured my 

was presented to the infant, he looked at It inten y’ but could 

looked to and fro between his hand and it, he ™gh 
not grasp it because his fist remained close ^ I 

about 4 months, but not until 4i-5 e a^d then grasp 

his visual field, open it as it approached the 

the object deliberately Handling and '"'P"^‘'° , associahng 

longed^ and it appeared that the what 

together complex visual and tactile sens ^ j scnsor> patterns 

Piaget has called a 'schema', m whmb the » — f , ...e 

become attached to a particular , u appears probabl) 

identification of objects But thcactua ag . j , s(,rnc\sh3t earlier 

vanes somewhat in different infants. Piaget noted it somewt, 

than did White ct al 

^ 1^:“ that m an pi^ Ih^ in 

imoUed The.^ntmust teab c 

onmcnl from the remainder At i . . i-acirround a moMng 

bright object IS discriminated from f,on, a baek- 

object from its statiomrj surrounding . o 
griund of noise, tint which is touched at an> 
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more complex patterns were increasingly fixated Fantz (1958) found 
that at 1-2 months infants looked at striped rather than at plain sur- 
faces, even with the stripes only l/8th m wide at a distance of 10 m 
This indicated a high degree of visual acuity (Fantz et at , 1962) 
Thomas (1965) presented pairs of stimuli to infants of 2-26 weeks, 
•which included a striped and a chequered pattern, a picture of a face 
and a picture of a girl The younger infants, aged 2-14 weeks, looked 
longer at the more complex chequered pattern than at the less complex 
stnpes, but the pictures were too complex for them and they ignored 
them The older infants fixated the picture of the face for longer than 
all others Spears (1964) found that at 4 months a bullseye pattern was 
regarded longer than other patterns, and red and blue surfaces than 
grey ones However, when colour and pattern were combined, pattern 
had the predominant influence on the direction of gaze 

Another sign of attention to particular aspects of the environment is 
given by the response of smiling This has sometimes been classed as an 
instinctive social response to the human face Ambrose (1961) has 
shown that this response reaches its maximum frequency at about 3 
months m infants brought up at home, and at about 4 months in insti- 
tutionally reared children If the human face itself smiles, this rein- 
forces the infant’s response, which otherwise tends to die out However, 
here is evidence to show that at an earlier age other stimuli may arouse 
smiling, for instance, two bright balls (Kaila, 1932) and a pair of black 
dots (Ahrens, 1954) And Salzen (1963) obtained a smiling response 
from one child of 8-1 1 weeks to a flashing light or a rotating card with 
black and white sectors on it This suggests that initially smiling may be 
associated with the infant’s delight and pleasure in anything which 
interests and excites him But the smiling response becomes more 
specifically associated with the human face, and later with the smiling 
and the familiar human face Also, the amount of smiling and of time 
spent on gazing are greater m infants who have been handled regularly 
^an m those who have lam for most of the time passively in their cots 
(White and Castle, 1964) 


It has somelimcs been maintained that infants are comparatively 
matlentisc to sounds other than loud noises which arouse ‘startle’ 
Hovcser, Wertheimer (1961) reported that a new-born infant, at the 
sound of a click, ceased ciymg, opened his eyes and directed them 
towards the source of the sound Piaget (1955) noted that at 2 months 
an infant turned his head m the direction of a human voice, and a little 
looked attentisely at the person who spoke Again, a smiling 
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response to a human voice was observed at 2-4 months (Hetzer and 

Tudor-Hart, 1927) , j * i 

It has been noted that m the early months of life, touch and internal 
sensation play a larger part m the infant’s experiences than does sensa- 
tion from distant objects Indeed, it has been argued by 
that there is a hierarchical organization of sensory systenis that deter- 
mines which part of the environment appears ‘figural - that is to say, 
stands out as an object of attention, the remainder of the surroundmgs 
providing a background In the young infant, the ‘‘>'=*‘1^ ‘‘“J 
sensory systems predominate, and are only later rep ace y 
Thus It IS not surprising to find that much early f “ 

tactile Tlie infant fingers and grasps his own body and any J 
within his reach, and if possible puts them m his mouth 
However, it has been noted that visual pursuit 
may occur at birth, or soon after, and that ^P^®' ® '^'^vnloration m 
attention develops within the first few weeks 
the early months is largely tactile, from the age * * 

becomes increasingly integrated with active 
et at (1964) found that at about 5 months, when a 
was presented to the infant, he looked at it mtently and a so rep ated y 
looked to and fro between his hand and it, he might hit at it, but couia 

longed, and it ‘‘PP=‘“^f patterns to constitute what 

together complex visual and tac^^^^^ J/o,dinated sensory patterns 
Piaget has called a schema , m 

become attached to a particuar o ^ j appears probably 

Identification of objects But the actual age atw^^^^^^^^ 

varies somewhat in different infants, Piaget notea 
than did White et al 

2 Discnnunation ^ attention, discrimination is 

Now It IS clear that m all o„e part of the envir- 

mvolved The infant mus discrimination is very crude A 

br.roS:orrd,— 

grrn?oTnol:e!“?aTXh"s touched ’at any one moment from that 
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which IS not being touched Chase (1937) showed that at 15 days infants 
are able to discriminate moving coloured papers from a differently 
coloured background, by following them with their eyes We have seen 
also that infants distinguish patterned from unpatterned surfaces At 
6 months there is some discnmmation between differently shaped 
pieces of wood - circular, square, oval, triangular (Ling, 1941) Infants 
look longer at some colours than at others even when these are station- 
ary (Stimiman, 1944), but discrimination is not accurate until the 
second year of life (Welch, 1939) However, both Ling and Welch tried 
to teach infants to remember the differences between objects or colours 
by responding consistently to the object or colour which was accom- 
panied by a reward, and this is a much more difficult task than merely 
perceiving a difference 


Another type of task is the matching of an object of a particular 
shape or colour to a similar one among a group of objects of different 

for the young child. Thus 

colours, red. blue, green and yellow, with about 45 per cent accuracy ; 
ib»i rh 6 y^rs And Meyer (1940) showed 

purely trial-and-error procedure up to the age of 24 years At 3 years 

onie 

acStetytmU otd'yl ^ 

number of shapes is increaS Tb harder if the 

chddren of 2 ^ years werpre^L’"T'‘’"'”'''' 
ashed to fit shapes into tl,. ^ senes of formboards and 

Kars, they 0^^0100 rot ‘h= hoards At 2 

holes But the task increased m d^lfiturif Htsh' “PP^Priii'e 

taped, and if the number of shapes was increaLd" “ forPrhoard 
Now it has been found with ndnU 

mation increases m difficulty both with'Tr^ discnm- 

sentcd and also with the number of no'^ stimuli pre- 

(Gamer, 1962) The same etotpearsto t 

"ith the scry simple stimuli presented bv kl children even 

harder as there were more P.S tatvah td 

more eomplct tasks msolvmg difi-emntia.iot bVa'd^VaTer^^ftme^ 
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3 Summary of Sections II and III 
The mechanisms which govern the direction of attention, beginning 
with the simple reflexes descnbed in Section II, combine with the pro 
cesses of differentiation to produce discriminatory behaviour But the 
evolution of this behaviour is gradual It begins with selective attention 
to particular stimuli, in which at first the different sensory modes are 
unco ordmated But integration develops m exploratory behaviour 
towards the middle of the first year Discrimination of particular visual 
characteristics of objects, in addition to perception of objects as wholes, 
also appears early, but accurate discrimination, leading to discrimma 
tion learning, develops slowly and is not fully operative until a later 
period, which will be discussed m Section V 


IV IDENTIFICATION AND CATEGORIZATION 

1 Identification of objects , i n 

It seems possible that tasks such as those of Welch and Skeels real y 
depend on the capacity to identify particular shapes, rather than merely 
to discriminate them Now Frances (1962) has stressed the difTerence 
between simple discrimination and identification The ormer is 
more elementary type of behaviour, the observer has ° 

ceive if two or more stimuli presented to him are the " ^' 5 ' 

In Identification, he has to select and co ordinate together 

of an object which enable him to recognize it from pas ezp , 

Know what it is, what it does and what he can o wi i 

require not only the co ordination of different typ 

schemata associated with these vanous activities, u j 

down of earlier types of schemata into their constituent sequences, 

there integration of these into new schemata , „ , ,[ 955 ) (gat 

It seems probable, from the observations 
familiar objects are the earliest things to te identified thaUh^ 

step, owardsidentificationismade when theinfanton^^ 

,0 CO ordinate together visual and .sualt Ccrtarcombina 

handling an object which he also ^-rticular objects, recur 

t'ons of such sensory data, ® familiar with the appear- 

frequently in his experience and he bK 

ance of these objects, seen from all a E ’ touch, and that 

l»s hands He gets to know what Moreover, he 

^flcy arc solid, and cannot be ^,,t. b\ sinking rub- 

®*penmcnts to disco\er Nvhat can be o 
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bing banging and shabng them , and these actions are often repeated as 
he attempts to identify the objects But Piaget considers that the crucial 
stage in identification is reached when the infant realizes that the 
objects have a continuing existence, even when they are out of sight, 
thus he continues to look for them when they are hidden from view 
Identification of objects, however, does not imply merely that the 
infant learns what they look and feel like, thus being able to recognize 
them again in terms of appearance He also learns to attribute ‘mean- 
ing’ to them, and this meaning is constituted for him by what they do 
and what he can do with them Thus his explorations are designed to 
discover the behaviour and functions of objects, and not merely to 
study their appearance It seems clear from Piaget’s observations that 
during the second half of the first year the infant spends much time 
investigating cause and effect, and especially what actions of his or of 
adults around him produce particular events Thus he finds that 
wriggling about makes his cot move, and pulling a chain shakes a rattle 
suspended from the framework over the cot In this way, he discovers 
gradually that there must be some physical contact or connexion be- 
tween a person or an object which causes movement, and the object 
which IS caused to move We shall discuss later the significance of these 
causal events But as the child grows older, he acquires an increasing 
knowledge of what he can do to objects, and what functions they 
possess, and thus improves his capacity to identify them 
However, the infant and the young chdd are not always consistent m 
their choice of the identifying characteristic of an object They do not 
always difTerentiate the object from its surroundings, and it may there- 
fore appear to belong to a particular setting, rather than existing inde- 
pendently Again, objects and people in whom he is interested possess a 
number of recognizable characteristics and functions, aU of which may 
appear from lime to tune, but not all of which may be perceived on any 
one occasion Thus he has to learn which combination of these is essen- 
tial to the identity of a particular object, and which may be ignored 
He may mistakenly select a characteristic which is irrelevant or he may 
choose one characteristic on one occasion, another on another Thus 
Vurpillol and Brault (1959) found that children of 5-6 years asked to 
select from a set of photographs the one which most resembled a 
familiar object presented previously, tended to choose in accordance 
with some dominant detail, such as the flower on a cup We shall return 
later to the problem of selecting significant and rejecting irrelevant 
features ^ 
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2. Cues to categorization 

The process of identification improves considerably during the 
second year of life as the child broadens his schemata and acquires the 
ability to classify objects and name the class as well as individual objects 
Now we have already noted that discrimination is more difficult the 
greater the number of things to be discriminated So also identification 
IS harder the greater the number of possible alternative identifications, 
and this number naturally increases as the child becomes more mobile 
and encounters more and more new things One means of overcoming 
this difficulty IS to classify or group together objects of a particular 
type Thus when a new object appears, it can be allocated to its appro- 
priate class, and the child will then have some idea what kind of thing 
it IS, what type of identity it possesses He will also come to realize that 
there are certain things of which there is only a single example - his 
mother, his pet dog - and others which belong to a class of similar 
objects, such as ‘ball’, ‘tram’, etc He is of course greatly assisted in 
grouping by adults who tell him which objects fall into a class w^ a 
single name But his ability to classify matures only gradually Thus 
Inhelder and Piaget (1964) found that children of 3-5 years, when asked 
to group objects together, were often influenced by irrelevant perceptual 
characteristics They might associate together those w ic orme 
pattern, or those which ‘belonged’ together - for ms ® 
which represented the roof of a house, a square eing , 

Bruner (1964) showed that children of 6 years tended J 

perceptual characteristics in grouping, colour, size, e 
function of object then developed, but often ese ™ximal 

“ NlmmTseems to be “f 

objects and fix them in memory Thus Li 3 quickly 

children of 1-2 years learnt to find a sweet qqgnize a 

when the name ‘red’ was spoken at the ‘ ‘stnpes’ was 

butterfly from the stripes on its -mn^ w ^ j2-30 months 

spoken Again, Luna "re qu'e^^^^ 

learnt to choose between a red and a ^ ^b^ children of 3-5 years, 
experimenter named the two colours 
Identification of an animal picture from among four 
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more easily when the animals were named than when they were not 
(Weir and Stevenson, 1959) Remembering of faces by 3 year-old chil- 
dren was also facilitated when the children were taught to associate 
names with them (Cantor, 195^ The discrimination of meaningless 
shapes may be affected by naming even in older children Thus one 
group of children aged 7-9 years was taught to associate a common 
label (a nonsense syllable) with two rather similar irregular silhouettes, 
while another group learnt different labels for the two (Katz, 1964) 
Subsequently, the first group perceived the silhouettes more often as 
being identical, and took longer to learn to discriminate between them 
even than those who had been given no labels at all , whereas those who 
had learnt different labels were more accurate throughout 
The identification of ‘meamngless* shapes probably develops later 
than the identification of objects, not only because the former are less 


interesting to the child than are the latter, but also because identifica- 
tion depends on shape alone, and is not associated with the perception 
of other characteristics such as colour, activity, function, etc But here 
the use of nanung is equally important, as was apparent m the 2 year- 
old child described by Gellerman (1933), who learnt to identify the shape 
of a tnaiyle by tracing it with her finger and calling it ‘A’ Subsequently 
she could recogmze it even when it was turned upside down, reversed 

groups of children aged If-S years to choose from among three others 
L lar? f/a geometrical shape on its 

to; Babti r ' a “"tamed a 

toy Babska found that correct selection of the appropriate lid devel- 
oped rapidly at about the age of 3 years, and was cLlderably aslsted 

aepenas not merely on discrimination between two or more nh^^ru hut 

“in GeUeZ' "f particular objects 

merely by glancrngTH^d at 

visually and by touch So again we saZZ ’’f, “ both 

Identification of familiar objZ bothTaetde, 

\\ ere essential Luna riQfin visual exploration 

it easier to ctssS^ies 

making their decisions Now P.a|lt ZZheld ’’"'ri 

tamed that the difficulty expenenced by young chdd en m r,7“' 

certain shapes is due to -passivity- They are safd m Z taentifying 
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objects and shapes and as a result of this exploration to pick out those 
characteristics which are essential to determine their identity In 
identifying shapes by touch, children hold them passively or merely 
examine one or two of the mote obvious characteristics They must 
learn to explore mote extensively and more systematically before they 
are capable of accurate tactile identification of certain kinds of shape 
So also in visual perception they must acquire the capacity for explora- 
tion by the eyes before they can perceive and identify the more com- 
plex types of visual figure 

It seems surprising perhaps that children at this age should show 
passivity and failure to explore in tasks such as these, when one remem- 
bers how actively the infant explores objects, both visually and by 
touch, in his attempts to identify them and comprehend their nature 
However, the child of 7-9 months in exploring objects tries to assimilate 
his percepts to existing schemata He adopts a random unsystematic 
trial-and-error procedure, and thus identification is to some extent a 
matter of chance It is not until later that he is capable of matang a 
dehberate and analytical exploration, differentiating characteristics of 
the object, comparing them with those of other objects, noting differ- 
ences and similarities, and finally establishing new and appropriate 
schemata It is possible also that the children in the tactile experiments 
of Piaget and Inhelder had little interest in trying to identify meaning- 
less shapes, and hence their behaviour appeared passive 

But there are other factors to be considered in the task of identifica- 
tion by touch alone Piaget and Inhelder required their children to 
match shapes which they had only touched against drawings of fcse 
which they perceived visuaUy The younger 

years, were unable to do this because they merely held the shapes pas- 
S Then at 3 years, they were able to match some shapes because 
certam ‘topological’ characteristics were easy 

of a cursory tactile exploration For instance, 7, 

tinguish open from closed shapes, a nng from ’ , , 

holes from one without holes, intertwined from 
Figure I) But not until about 4i y^rs could 
geometrical shapes - square, tnangle, e ,mnressions 

essential to obtain more detailed and aaura ® handling by the 

Fisher (1965), however, found no 

age of 3 years He argued that “Tj^^^tyolS children found it easier 
shape was the use of ’f suage, and characteristics In 

to descnbe and name topological tha g 
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Figure 1 


agreement with this argument, it should be noted that some of the 

m 'h= geometrical shapes 
n terms of familiar objects, for instance, one child of 3i years called 

S- an “time f ^>^0 supported his argument 

r;:sX2r ;:\ros“e o“rt 

LseTape's tdmaTh"tf '>*= oMdrethad to" handle 

rrsHSS^F 

children who had learnt namtiSilied 

logical’ shapes We must conclude, therefore thm”he"ct?“ ‘Tb’ 

“Xratmro" ZTT ^^7 -“tTntSilm 

determine their principal chai^Sms, bm^hlT?ht^oVthe‘’LVr 
were more readily associated with names than were thos^o? the femer 
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3 Summary 

It would appear that identification of objects is a process of great 
importance in the development of perception, in which the infant first 
co-ordinates together a variety of sensory cues, which association he 
refers to one and the same object existing outside himself, and he then 
learns that this existence is permanent, even m the absence of the rele- 
vant sensory stimulation and that the object will reappear in the same 
form Moreover, he acquires the expectation of certain characteristic 
behavioural relations between himself and the object, for instance, 
causal relations 

Almost immediately also he begins to classify objects, showing that he 
recognizes that they possess certain characteristic likenesses and differ- 
ences of appearance and behaviour, which enable him to assign them to 
categories of objects with known properties, functions, etc But learning 
to select and recognize the significant cues of classification takes place 
only gradually It is assisted by tactile exploration and through the use 
of verbal symbols 


V. THE PERCEPTION OF SHAPE CHARACTERISTICS 
AS SUCH 

1 Perception of parts within the whole „ , , 

We must now consider the argument that children find the accurate 
visual perception of complex shapes difficult, and especia y percep ion 
of the mter-relationships of their parts, because they ® 

to explore these systematically, to attend to the relevam 
and Ignore the irrelevant Now the adult, especia y w en 
task of viewing complex figures and making ju ^ , 

construction and the relations and sizes of their par s, i 

from one significant part to another until he has obtained a general and 
balanced view of the whole The child under age ° ^ 

may wander aimlessly about the field, his gaze so attracted 

from It altogether, or, as we noted with the ■"fant, he may be mtrncted 

by some interesting or striking part of the e , j, ji,,; be- 
fixed upon It while he ignores the ‘faomTders that in 

haviour Piaget (1961) has called ; acquire the ability to 

order to make accurate judgements the c i compare 

decentre, to view all the significant recorded the 

them together Piaget and Vmh Bang demonstrated 

eye movements of younger and older cn 
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these differences m viewing Further, Piaget (1961) considers that the 
perceptual centering of children under 7 years gives rise to the over- 
valuation of the centred parts of the field, and even to overestimation 
of their size Thus centering the arrow-heads of the Muller-Lyer figure 
(see Figure 2a) leads to a greater overestimation of the length of the 
upper by comparison with the lower horizontal line in children than 
m adults , and m children the illusion is not decreased by prolonged 
inspection, as it is m adults Again, with lines divided into two unequal 
parts, children tend to centre on the larger rather than the smaller part. 



Figure 2 

and therefore to overestimate Us length The same phenomenon appears 
if a line is divided into two equal parts, but one is cross-hatched (Vur- 
pillot, 1963) However, with some figures (for instance, Figure 3), the 
youngest children show the smallest illusion - that is to say, they do not 
o\ercstimate the length of the vertical m relation to that of the hori- 
zontal line - because they make separate centerings of the two lines, 
and do not compare or contrast them (Wursten, 1947) But in other 
r overcome the illusion by taking into account 

fu I M ■i'’ "ot do this, retain the 

neurr^rrn T" ' ^‘^8ct et al (1954) with 

ated to 1 ’ 1 'wvc cstim- 

saume Z them as parts of 

hltle mteres, ehildren may have 

urnshT '■'Sures such as these, and also, in 

T^e inability to pcrcenc the interrelations between the parts of com- 
igurcs ,s an important characteristic of children’s perception up 
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to the age of 7-8 years Now jt was stated by the Gestalt psychologists 
that the perceptions of children are global, they perceive undifferenti- 
ated wholes and ignore their parts It has indeed been shown that the 
Rorschach ink-blots may be perceived at 2-5 years m terms of the whole 
blot or Its larger details, and some organization of the parts within the 
whole does not occur until 3-4 years (Ames et al , 1953) Maccoby and 
Bee (1965) have pointed out that children who at the age of 3-5 years 
cannot copy a circle or a triangle recognizably can nevertheless differ- 
entiate between them, presumably because copying necessitates more 


Figure 3 

accurate perception of a greater number of attributes Again, general 
shape characteristics of simple outline shapes (angles, triangles, etc) 
may be reproduced before the details can be copied correctly (Graham 
et al , 1960) Lovell (I960) found that difficulty m copying increased with 
the number of parts of the figure to be introduced 

j_ [>l Ld ^ 'f 


u oc < R d: A 

Figure 4 

Gibson et al (1962), ho«eser, shoncd that certain details of form arc 
perceived at an carher age than are others Children of 4-8 jears were 
required to identify each of the shapes shown in Figure 4 from a num- 
ber of altcrnatnes showing slight ‘transformations’ It was found that 
‘topological’ transformations - breaks in lines and closure of breaks - 
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were readily noticed even at 4 years Reversals, rotations, and changes 
from curved to straight lines and vice versa, were overlooked by the 
youngest children, but these errors were eliminated by 8 years Changes 
m slant or tilt of 45“ were still largely ignored at 8 years Thus it appears 
that there is considerable differentiation between the details of shape in 
children of these ages, some being perceived accurately at an earlier age 
than others But Wohlwill and Wiener (1964) found that outline shapes 
containing some interior detail were discriminated accurately from 
inversions of the same shapes at 4-4^ years, though not at 3 years , and 
from left right reversals only slightly less accurately 



Agam, children do not ahvays perceive the outline of the whole rather 
7a f Thus Osterricth (1945) found that 

(Ficure years, When asked to reproduce a complex figure 

U wt C unH 1 1 n ‘hem to the figure as a whole 

IssenhaKt™? ‘ reproduce the 

for childr7.7'' ‘he harder it is 

systeinalically towards the significant features and compare and relate 

“c^demo'nTt''", 7'^ "* 

also been demonstrated w ith figures the outlines of which were obscure 
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or incomplete (Piaget and Stettler-Von Albertmi, 1954), and when 
simple figures, presented previously m isolation, were ‘embedded’ m 
more complex ones (see Figure S) The second task was impossible for 
children of 4 years, and though performance improved with age, it was 
not perfect even at 8 years (Ghent, 1956) 




2 The effect of perception on concept formation 
Inability to select the essential features from a complex field not only 
produces inaccuracy or inadequacy of perception, but also influences 
the formation of abstract concepts In Piaget’s very numerous studies of 
the development of concepts of number, quantity, weight, etc , it 
appeared again and again that the younger children tended to make 
judgements on the basis of their immediate perceptions, and failed to 
analyse and abstract those aspects of the situation relevant to particular 
concepts Now it is well known that young children find it more difficult 
to enumerate a heterogeneous than a homogeneous group of objects, 
presumably because the perceptual diflferences within the former impede 
the abstraction of a group characteristic, its number, to which these 
differences are irrelevant Again, Wohlwill (I960) required children of 
4-7 years to match a card with three squares on it against other cards on 
which were 2, 3 or 4 differently formed or differently coloured shapes 
Even after preliminary practice m matching according to number, the 
younger children often selected matching cards with the same shapes or 
colours, rather than with the same number of shapes Equalization was 
even harder when the shapes on the cards were differently arranged 
Piaget (1952) and other expenmenters following him found that the 
number of objects m a row was said by 5->ear-old children to be 
greater when the objects were placed far apart than when they were near 
together The scattered objects covered a larger area and (hcrcforc 
looked more numerous Although the children learnt to discount this 
appearance to some extent by practice, they could not overcome and 
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reject it entirely through verbal logical reasoning (Wohlwill and Lowe, 
1962) ’When water was poured from a wide vessel into a narrow one, 
it could be perceived to rise higher, and when a ball of plasticine was 
rolled out into a thin cylinder, it appeared longer In both cases the 
amount was judged from its appearance to be greater 
These errors seem attributable to overdetermination through centra- 
tion on one particular pre-potent perceptual aspect of the situation - 
shape, size, etc Thus Bruner (1964) presented the problem of pouring 
water from a wide to a narrow vessel with the vessels screened in such a 
way that the children could not see the actual level of the water He 
found that children of 5 years, and even some of 4 years, then gave the 
correct answer, that the volume of water remained the same But when 
the vessels were unscreened, the 4-year-olds, but not the 5-year-oIds, 
changed their response to the incorrect one Some of the latter con- 
tinued to respond correctly when vessels of different sizes were used 
The greater the number of perceptual characteristics which must be 
taken into account and compensated for, the more difficult the problem 
When children were asked which of a pair of vessels of different sizes 
was the fuller, the younger ones judged simply by the total volume of 
water - greater m larger vessels At the next stage, up to 7 years, they 
took into account the total volume of filled space and of empty space 
But not until after this age were they able to judge the ratio of volume of 
water to size of container 

The effect on judgements of obvious perceptual characteristics is 
especially comprehensible in the case of the effect on weight estimation 
of size or volume, since these aspects are readily visible, whereas weight 
is not Even adults, when they merely handle objects, tend to estimate 
the larger as being heavier than the smaller, this is known as the size- 
weight illusion But young children persist in this misconception even 
when they are allowed to see the different-sized objects weighed on a 
balance (Smedslund, 1961) Halpcm (1965) found that some children 
aged 5-7 years who could rank objects accurately m order of weight 
when the objects were of the same size, were unable to do so with objects 
of different sizes, particularly when the order of perceived size con- 
flicted with the order of weight Thus we can understand that not only 
must the child learn to correct his immediate perceptions by more 
careful and extensive viewing and analysis of the visual field He must 
also learn in certain circumstances to reject what is immediately obvious, 
and rely upon logical reasoning Again, it should be noted that although 
as they grow older children do learn to use these concepts more accur- 
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afely, they can never team to avoid completely the effects on perception 
of field factors Some illusions persist in adults even after prolonged 
perceptual activity 

3 Summary 

It IS dear that the abihty to discnmmate between and identify objects 
does not depend on or necessarily result m the capacity to perceive 
accurately details of shape and their relation to each other TTiis cap- 
acity develops gradually, varying considerably with different types of 
shape, and it seems closely bound up with the ability to direct attention 
systematically to all parts of the field Yet immediate and imprecise 
perception often has a compulsive effect on the younger child, prevent- 
ing him from utilizing processes of reasoning to establish a fuller under- 
standing of the nature of objects and their physical qualities 


VI. ‘constancy’ in perception 

1 The nature of * constancy* 

In perceiving shapes and objects children as they increase m age learn 
to avoid some of the effects of centering and the undue influence of 
surroundings They learn to select the significant aspects of what is pre- 
sented to them, but m genera! their percepts correspond fairly closely 
With the sensory impressions falling on the retina However, there are 
circumstances in which perception diverges increasingly from the 
immediate sensory impressions, m order that greater ‘\eridicality* may 
be achieved, and information supplied as to the ‘real’ nature and identity 
of objects which may not correspond exactly with the immediate 
sensory impressions Clearly, (he observer is more concerned to know 
what these objects really are than with the variations in their appearance 
produced by varying external circumstances These ‘vendical’ percep- 
tions are achieved m some cases only gradually, but arc reasonably 
well developed by the age of 10 years The child then disregards to a 
considerable extent the changes in shape and size of the images of 
objects projected on the rctim, and pcrceiscs these objects, whatocr 
their cmironmcntal position, largely in terms of their shape >vhen thc> 
are situated at right angles to the line of sight, and of (heir size when 
they arc fairly close to him And he perceives the brightness and colour 
of objects as similar to their familiar brightness and colour when thc> 
arc seen in normal dajlight, and comparativclj unmodified bj varia- 
tions in the brightness and colour of (he surrounding illumination 
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These phenomena were termed by the Gestalt psychologists the ‘con- 
stancies’, to indicate that the appearance of objects tends to remain 
constant in spite of variations in the sensory impressions obtained from 
them which are caused by variations m their environmental settings 
Piaget (1961) hypothesized that we acquire the ability to compensate 
for these variations For instance, we compensate for decrease m size 
of the retinal image with increasing distance of the object by taking 
this distance into account Indeed, adults often overcompensate, 
overestimating the size of distant objects by comparison with nearer 
ones 

It has been pointed out that during the first year of life infants 
learned to identify objects by turning them round m their hands, and 
observing that their identity remained unchanged although the images 
projected on the retina varied m shape with variation m orientation So 
also it seems that children learn that identity remains unchanged 
although retinal image size decreases with increase m distance, though 
this identification persists over only comparatively short distances 
Thus Cruikshank (1941) found that infants of 6 months could dis- 
criminate between a rattle close to them, and another rattle three times 
the size presented at three times the distance (and therefore projecting 
the same sized retinal image) 


2 Problems in the measurement of size^constancy 
It has generally been supposed until recently that size-constancy is 
not as great m young children as m adults, and that the former do per- 
ceive more distant objects as smaller than nearer ones, since they have 
not the ability to compensate for increase in distance Thus Zeigler and 
Leibowitz (1957) claimed that size constancy was less on the average for 
children than for adults m matching the sizes of near and far objects of 
indefinite shape, such as wooden stakes Piaget (1961) obtained a simi- 
lar under constancy for children up to about 8 years 
It should be noted that, especially in the earlier experiments on size- 
constancy, no careful distinction was made between judgements of the 
real or actual size of the object, and the size it appeared to be, which 
could approximate to a size corresponding to that of the angle it sub- 
tended at the retina - called the 'projected size’ Numerous recent 
experiments have indicated that, according to the instructions and the 
arrangement of the experimental materials, adult subjects may make 
either or both of these judgements, but that unless the instructions are 
highly specific, it is not always clear which type of judgement is being 
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made Then ‘real’ and ‘projected’ size judgements may be averaged to- 
gether to produce a mean value lying between the two This seems to 
have occurred m the experiments of Zeigler and Leibowitz For Smith 
and Smith (1966) found that some children, even as young as 5 years, 
made fairly accurate judgements of real size, whereas others made 
judgements of projected size This dichotomy appeared also in older 
children and adults, though it Seems to have been more frequent in 
younger children Smith and Smith, on analysing the results of Zeigler 
and Leibowitz, found the same dichotomy 

Though, according to Smith and Smith, children could spontaneously 
make either real or projected size judgements, it might seem somewhat 
difficult to convey to them instructions sufficiently specific to ensure that 
either real or projected size judgements were made invariably However, 
Piaget and Lambercier (1951) claim to have obtained projected size 
judgements from children, and to have found that the 7-8 year olds 
could make these judgements more accurately than could older children 
and adults Hence, they suggested, younger children are relatively more 
aware of projected size, and tend to compensate less m order to make 
real size judgements However, the results of Smith and Smith would 
seem to question this 

Normally, it is found that adults can neither perceive nor make 
accurate judgements of real size if their view of the surroundings is 
restricted, and they cannot perceive the relationship of objects to the 
spatial dimensions of the field of view, and hence compensate for 
distance However, they may possess sufficient mleJhgence to utilize 
partial cues to spatial location, and make inferences as to real size, 
whereas, according to Lambercier (1946), children are less able to make 
such inferences 

In identifying and judging the size of objects situated at a great dis 
tance, inference is inevitable Animals, vehicles and buildings appear 
minute when they are observed at great distances, for instance, when 
looking down from a mountainside, and no amount of compensation 
can make them appear otherwise Children under the age of about 7 
years may be incapable of making these inferences, they may not 
recogmze the objects at all, or they may think that, for instance, houses 
in a distant village are ‘toys’ (Piaget, 1951) 

That much study has been devoted to the phenomenon of size- 
constancy is due not only to its theoretical interest, but also to its prac- 
tical importance m other types of perception, notably m the perception 
of distance As we have noted, we tend to perceive a decrease of size in 
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the retinal image, not as a decrease of real size of the object, but as an 
increase of its distance Thus distance is a cue to real size, and one of the 
important cues to the perception and estimation of distance is decreased 
retinal size We must therefore consider, m Section VII, the develop- 
ment m children of the ability to perceive distance as a function of this 
and other cues 

3 The other constancies 

As regards the other constancies, it appears that these increase with 
increasing age Up to the age of about 10 years, judgements of the 
shapes of objects tilted at an angle to the line of sight become nearer to 
the shapes when seen at right angles to the line of sight (Brunswik, 
1956), but the former are never estimated to equal the latter Much the 
same is true of brightness or colour of objects seen in dim or coloured 
light 

4 Summary 

As the child learns to relate his perceptions of objects to his percep- 
tion of their surroundings m the total field of view, so he learns to com- 
pensate for certain changes m the appearances of these objects which 
are produced by temporary variations in the surroundings Thus he 
will perceive objects as relatively constant m shape, size, brightness and 
colour, whatever their situation, and will learn to make accurate judge- 
ments of the real shape, size, etc , of objects However, the possibility 
of perceptual compensation is limited by the nature of the situation, 
and inferential judgements must sometimes be made, which may be 
difficult for the young child 


VII PERCEPTION OF SPACE AND MOVEMENT 
1 Perception of distance 

cSZ ‘h'y 'earn to 

Lan e bu r 1 E™ cues to 

We hav ’ than m isolation 

placed on a honzontal sheet of glass with a chequered surface 
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immediately beneath one half of it, and another chequered surface 4 ft 
below the other half, he would crawl across the former when his mother 
beckoned to him from the further side, but not across the latter Now 
the immediate inference would be that since infants of this age can co- 
ordinate the direction of the two eyes fairly accurately - that is to say, 
they can fixate both eyes upon the same point - they were utilizing 
binocular disparity For it is known that adults can compare distances 
with extreme accuracy by virtue of the fact that binocular images of the 
point of fixation fall on the same points of the retinas, whereas binocular 
images of points at distances different from the fixation point do not 
Thus they fuse these unlike or disparate images, obtaining the impres- 
sion of recession in space such as is perceived m the stereoscope How- 
ever, Walk and Dodge (1962) found that an infant of lOJ months with 
only one eye (who had probably never possessed any sight in the other 
eye) also refused to cross the surface over the ‘visual cliff’ Thus it was 
concluded from this, and from similar behaviour m young animals 
which do not possess binocular vision (Walk and Gibson), that per- 
ception of distance did not depend on binocular disparity It seemed 
also from the animal experiments that retinal size differences between 
the two chequered patterns were not utilized Perception of distance was 
m fact thought to depend on motion parallax - relative movement of 
the retinal images of objects at different distances when the head is 
moved Corroborative evidence for the utilization of this factor was 
found by Bower (1965) He showed that infants of 40-60 days could 
discriminate monocularly by motion parallax through head movement, 
between the distances of solid cubes, even when these projected the 
same sized retinal images But the infants could not discriminate the 
distances of flat projections of shapes on screens, because motion 
parallax was not operative, though all other cues to distance were the 
same 

Gibson (1950) considered that m judging distances adults utilize 
sensory ‘gradients’ - gradual and regular changes in the perceived 
perspective and surface texture of objects over receding distances It is 
possible to demonstrate these effects in experimental conditions b> 
requiring observers to judge the distances of points on surfaces on 
which surface texture gradually increases m density, or on grids of 
lines approaching each other, as in perspective (WohlwiJl, 1962) 
Children of 7 years showed b) the manner m which they located points 
that they perceived these depth cflects in much the same wa> as did 
adults, and both judeed more accurately with the grid than with the 
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Graded texture surface Perspective is of course formed by the steadily 
decreasing apparent size of objects with increasing distance Therefore 
at this age children can make use of size cues to distance But it seems 
that they do not necessarily comprehend at all clearly the nature of 
perspective relationships Thus Piaget and Inhelder (1956) found that if 
children were required to draw lines receding in perspective, at the age 
of 6-7 years they drew them curving to meet at a point Correct pers- 
pective reproduction was not achieved until 8 years or more 

During the first year of life, the infant scarcely realizes the existence 
of objects m distant space, or else he perceives the latter as a flat picture 
screen far outside his reach But as he begins to move about, he extends 
the boundaries of his near space until it becomes continuous with 
gradually receding distant space However, his judgements of far dis- 
tances remain uncertain until 5-6 years, and these distances are probably 
underestimated Indeed, it seems likely that accurate judgements of far 
distances develop only when the child possesses the capacity to reason 
about the changing aspects of far distant objects - the lack of clarity of 
their outlines, their change of colour to blue grey, and so on 

2 Spatial judgements 

Piaget and Inhelder (1956) consider that the concept of continuous 
Euclidean space does not fully incorporate all percepts and judgements 
of spatial relations until the age of 9-10 years Thus before that age the 
child cannot understand the manner m which the characteristically 
different appearances of, for instance, mountains, or models of moun- 
tains, seen from different points of view, are related together We see, 
therefore that just as with other types of perception, the fully developed 
perception of space is modified from the immediate primary percep- 
tions by the co ordination together of sensory and ideational data 
within a universal logical schema 

It must not be forgotten that our spatial schemata include two- 
dimensional space - the visual perception of the horizontal and vertical 
dimensions and their integration with the gravitational senses which 
enable us to adjust the body m space Again, the immediate perceptions 
and their integration together develop early in life and are reasonably 
adequate by the time the child can balance his body effectively But 
Piaget and Inhelder (1956) have shown that ideas about the horizontal 
and vertical co ordinates do not develop until later Thus when children 
under 7-8 years were asked to draw people and trees on a sloping hill- 
side, they placed them at right angles to the slope rather than vertically 
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Again, the surface of water in a tilted jar was drawn at right angles to 
the side of the jar, rather than horizontally 

3 Perception and judgement of moxement 

There may be some doubt as to when and how the child fii^t per- 
ceives space and distance, but there is no doubt that he perceives move- 
ment at a very early age We have seen that infants soon after birth 
perceive moving objects against a stationary background It seems 
possible that they perceive movement as such, rather than specific 
objects in movement Indeed, this perception of movement as such 
persists into adult life and occurs when, for instance, an object which 
cannot be clearly seen when stationary suddenly moves at the edge of 
the field of vision It is not perhaps surprising that this is one of the 
earliest visual perceptions to develop, since there is evidence that the 
sensory and nervous mechanisms of vision are particularly sensitive to 
rapid change and movement 

We have seen also that awareness of the nature and identity of 
objects develops in conjunction with the movements imparted to them 
by infants, when the latter reach for and grasp objects, turn them over 
and move them to and fro, and when also (as reported by Piaget, 1955) 
the infant moves his head to and fro towards and away from an object 
he holds m his hands Thus the continuous pattern of impressions 
obtained from moving objects is schematized, and their identification 
depends, not upon a single stationary impression, but on this integrated 
schema It is probable also that the child’s spatial schemata - his 
impressions of the thrce-dimcnsionality of objects and of continuous 
space - are closely integrated with the movements of the body and of 
objects Several experiments have suggested that even in adult percep- 
tion movement can give the impression of depth, thrce-dimcnsionality 
and size constancy when these arc lacking with stationary stimulus 
patterns 

Although immediate perception of movement develops so carlj, 
assessment of speed of movement is not made correctl) until a much 
greater age Indeed, throughout life estimates based on immediate 
perception arc subject to the same l> 7 >c of inaccuracy as we noted 
earlier m connexion with visual illusions in the perception of shapes 
and their dimensions Thus assessments of speed arc afTected b> the 
nature of the objects m movement and bj the surrounding visual field 

Large objects seem to move more slowl} than do small ones Moveir^nt 

across a narrow field or a homogeneous background appears relative > 
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slower than movement across a wide field or a heterogeneous back- 
ground But although adults perceive these effects, they can usually 
correct them if they are asked to make accurate judgements, because 
they know that speed is a function only of distance covered m a given 
time Children do not know this, and arc apt to base estimates of dis- 
tance and speed on immediate percepts, which may lead to judgements 
which to us appear absurd Thus Piaget (1946) found that children up 
to 6-7 years tended to say that the ascending movement of a funicular 
‘goes further’ than the descending movement because more effort is 
involved In comparing the movements of two objects, children of this 
age took into account only the end points of these movements, one 
object was said to move further if its movement ended ahead of that of 
the other, no matter where they started nor how far they travelled 
Again, an object which passed another was thought to move faster, 
irrespective of the paths of movement, or where they began If one 
object came to a stop behind the other, it was said to have moved more 
slowly, whereas if the two objects stopped opposite to one another, they 
were judged to have moved at the same speed Lovell ei at (1962) 
repeated some of Piaget’s tests and substantiated his results, showing 
that children below the age of 7-8 years could hardly ever make correct 
judgements of these phenomena, and it was not until about 10 years 
that all could do so Thus we have further examples of overdetermma- 
tion by the immediately perceived situation, which requires correction 
m the light of logical judgement, and the younger children are incapable 
of this 


4 Perception of causality 

It appears that particular types of movement may become ‘schema- 
r types of event Michotte (1946) 

of the type of movement winch has 
f causality- He argued that we have an 

tos of wT “thiin associated movements of objects m 

an^raLZ r n be demonstrated by 

tocteour. moves across a 

moves .'J n' V”* point the red square 

tasTccur^rveiT ’’"=’=B™und Although no actual causal Lnt 
to tHmuf^t of ,h ‘= 0 “ caused to move 

causa ,rwem ,nL 4 t -f ‘he tendency to perceive 

TerLwe iT wnhon, “'“t children would 

perceive without prior experience Yet Piaget (1955) demonstrated 



Perception and Perceptual Leai nmg 27 

that infants gradually develop an understanding of causal relations 
between movements of real objects during the first year of life With 
arrangements such as those of Michotte, Olum (1956) found that 
children of about 7 years perceived causality significantly less often than 
did adults , many of the children reported instead that one square passed 
the other However, Fisher (1964) has suggested that language difficulty 
m describing these phenomena may be a relevant factor Piaget and 
Lambercier (1958) also showed that children of 6-8 years perceived the 
causal phenomena less readily than did adults The adults reported 
causality even when the first object did not quite touch the second, but 
the children did not Thus it seems probable that as age increases 
children develop certain schematic categories of perceived movement 
as the result of experiences they obtain with moving objects, and that 
the category of ‘mechanical causality* becomes increasingly compelling 
m circumstances where there is the appearance of causality but not 
necessarily the reality 

5 Summary 

There may be an innate capacity to perceive objects as situated m 
three dimensional space, though it is uncertain exactly what cues are 
utilized by young children But the ability to assess distances accurately 
develops gradually, through experience Inferential judgements as to 
far distances and the nature of spatial relations are not perfected until 
about 10 years 

Perception of movement also appears to be innate, but judgements of 
movement and speed of movement and perception of causality in 
movement again are acquired through learning 


VIH PERCEPTION OF SYMBOLIC MATERIAL 
1 Interpretation of pictures 

An integral part in the education of children is played by teaching them 
to perceive forms not merely as meaningless shapes, but as more or less 
indirect representations of objects and events The simplest material of 
this kind, which children begin to understand long before they go to 
school, IS constituted by representational pictures of real objects In the 
early stages, such pictures usually consist of the outline drawings of 
single objects, seen m a familiar aspect, with a few simple interior 
details Children are able to say what such drawings represent at the 
age of 2-3 years (Terman and Merrill, 1937) It might seem that this 
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ability depends on frequent experience in looking at pictures and having 
them named and described But Hochberg and Brooks (1962) found 
that a child of 19 months, who had seen only a few pictures and had 
never heard the objects in them named, could nevertheless identify 
pictures of familiar objects by name as well as he could identify the 
objects themselves This is indeed surprising, when 
one considers that an outline drawing is physically 
entirely dissimilar from the object it is supposed to 
represent It is possible, however, that the tactile 
handling of objects in infancy may emphasize the 
contours which are reproduced m pictures 

But any lack of clarity m outline makes it more 
difficult for young children than for adults to recog- 
nize what the pictures represent Identification of 
objects drawn with incomplete outlines, such as 
those shown in Figure 7, improves steadily from 
3-5 years, the 5-year-olds did not differ signifi- 
cantly from adults (Golhn, 1960) Again, with 
pictures obscured by cross-hatching, the number 
identified during a four-second exposure increased 
from one at 3 years to five at 5 years (Golhn, 1956) 
The ability to identify blurred pictures of familiar 
objects shovm for ten seconds each improved even 
up to 9 years (Draguns and Multan, 1961) It 
seems possible that children require clearer and less 
ambiguous information than do adults to enable 
them to select those aspects of the drawings on 
which to base identification But it was apparent 
also in the last experiment that the younger child- 
ren were less careful in making their judgements, 
that is to say, they showed less perceptual activity 
Moreover, Bruner (1964) found that as the pictures 
gradually became less blurred, children of 6 years 
put forward a succession of quite unrelated hypo- 
theses as to what the pictures represented It was 
not until 12 years that logically related hypotheses 
^ ■appeared leading to a single conclusion 

V Jhe age of years children are able to 
" objects the representations of which are 
’ m complex pictures (Terman and Merrill, 
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1937) This does not mean that the children can, like adults, 
interpret the manner m which the objects and people m the 
picture are related to each other, nor what is supposed to be hap- 
pening to them Binet (190^ found that children of 3 years 
merely enumerated in succession the more obvious objects in the 
picture, but by 7 years they could give some description of what 
was happemng Craumussel (1924) considered that children of 2-3 
years did not attempt to observe a picture as a whole, but looked first 
at one object and then at another, without any attempt to relate 
them together (as did Piaget’s 5-year-oIds with the visual illusions) 
According to Binet, a real understanding of the meamng of the whole 
picture does not develop until about 15 years But m Burt s revision of 
the Bmet-Simon test (Burt, 1921), the age at which Bmet’s pictures 
could be interpreted is given as 12 years, that is to say, at this age the 
child can go beyond a mere description of what is shown, and say what 
IS happemng, what the people depicted are doing, etc Clearly, the 
actual age depends on the obviousness of the meaning, and with simpler 
pictures interpretation develops earlier It was observed by the author 
(Vernon, 1940) at about 10 years, and by Amen (1941) even as early as 
4 years But with pictures, as with meaningless shapes, the children were 
often unable to discover the significant features, those on which 
depended the essential meaning of the picture, they centred on unim- 
portant details It seems therefore that in the educational use of pictures, 
for instance m teaching children to read, there is a danger that they may 
not notice the mam features with which words are associated And 
children may fail to understand the meanings o pic ures o 
events or of scenes in foreign countries, which depict occurrences quit 

unfamiliar to them , , 

Pictorial charts are often used in teaching which are 
matic and not directly representational Pictures of People jMcts 
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ability depends on frequent experience m looking at pictures and having 
them named and described But Hochberg and Brooks (1962) found 
that a child of 19 months, who had seen only a few pictures and had 
never heard the objects in them named, could nevertheless identify 
pictures of familiar objects by name as well as he could identify the 
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difficult for young children than for adults to recog- 
nize what the pictures represent Identification of 
objects drawn with incomplete outlines, such as 
those shown m Figure 7, improves steadily from 
3-5 years, the 5-year-oIds did not differ signifi- 
cantly from adults (Gollm, 1960) Again, with 
pictures obscured by cross-hatching, the number 
identified during a four-second exposure increased 
from one at 3 years to five at 5 years (Gollm, 1956) 
The ability to identify blurred pictures of familiar 
objects shown for ten seconds each improved even 
up to 9 years (Draguns and Multan, 1961) It 
seems possible that children require clearer and less 
ambiguous information than do adults to enable 
them to select those aspects of the drawings on 
which to base identification But it was apparent 
also in the last experiment that the younger child- 
ren were less careful m making their judgements, 
a IS to say, they showed less perceptual activity 
Moreover. Bruner (1964) found that as the pictures 
gradually became less blurred, children of 6 years 
put forward a succession of quite unrelated hypo- 
heses as to what the pictures represented It was 
not until 2 years that logically related hypotheses 
appeared leading to a single conclusion 
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included m complex pictures (Terman and Merrill, 
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3 Perception in reading 

Finally, we must consider the perception of material which is entirely 
symbolic in meaning, namely writing and print In the early develop- 
ment of writing, shapes were employed m picture wnting which were 
pictorial representations of particular objects and events The Chinese 
‘characters’, which symbohze words, retain some trace of this represen- 
tation, but from alphabetic wntmg it has entirely 6 sappeared The 
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although the older children performed belter than the younger, only 
about 40 per cent of the eldest were completely correct Performance 
improved when appropriate labels were inserted, but there were still 
numerous errors, and many children ignored the labels completely. 
Probably they regarded the chart simply as a picture, and could not 
understand its symbolic meaning 


2 Interpretation of diagrams 

Children are gradually introduced to diagrammatic material which 
IS purely symbolic and has no pictorial relation to the events it presents 
In the natural and social sciences, quantitative data are often shown m 
the form of graphs and histograms The educated adult finds these 
valuable in that they present to a single view the relationships between 
quantitative data, and do so more quickly and clearly than do tables of 
figures But considerable experience is required to grasp the significance 
of these diagrams The author (Vernon, 1946) showed that grammar 
school children and even traimng college students often found this 
difficult They perceived that the diagrams consisted of lines and curves 
which were intended to present some kind of quantitative data, but 
they could understand neither the nature of the data nor their precise 
relationships It should also be noted that even adults may be unaware 
that trends in data may be distorted by manipulating the scales on 
which they are plotted, for instance, that by using particular scales, 
curves may be made to rise and fall so steeply as to suggest very sharp 
increases and decreases 


Quantitative data are sometimes shown in a form called the ‘picto- 
gram , which attempts to utilize pictorial representation Frequencies of 
men, goods, money, etc , are presented mdrawings of men, objects, etc , 
each of which corresponds to a given quantity, the total quantity then 
being symbolized by the numbers of these drawings (see Figure 8) It 
has been supposed that these ‘pictograras’ are relauvely easy to under- 
However, the author (Vernon 
1946) found that even though the -pictograms' may arouse curiosity 
and attention, they are no easier to understand and interpret than are 
conventional diagrams Indeed, ,n so far as conflict may be aroused 
between pictorial representation and symbolic meaning, the ‘pictogram’ 
may be even more confusing than ,s the ordinary graph or histogram 

"a" “■'‘i experience 

before they can fully understand and use ■pictograms’ with facihty, and 
these are no more suitable for the uneducated than are ordinary graphs 
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It IS indeed remarkable that the majority of children are able to 
acquire all those difficult processes at so young an age, and not sur- 
prising that some may fail to do so Many of these failures appear to be 
due to inadequate teaching (Moms, 1966) But it does seem that some 
children fail through a constitutional disability, which may be linked to 
slow maturation (Vernon, 1957, 1962) Some of these cases exhibit a 
general linguistic retardation, others, an inability to analyse complex 
visual shapes correctly With the latter, understanding of order and 
direction may also be defective, and they may produce mirror writing 
and/or reading That maturation is retarded is suggested by the fact that 
often they grow out of their difficulties and become normal readers, 
especially if given suitable teaching Other more severe cases may 
recover less easily, and in these the cause may be an inability to perform 
the complex reasoning processes described above 

4 Summary 

There are several skills which children have to acquire in which an 
accurate perception of shapes must be followed by the analysis and 
resynthesis of the perceptual data and the association of these with 
some form of representational or symbolic meaning Of these, the 
simplest IS the understanding of pictures, but though this begins to 
develop at an early age, it is not fully acquired until many years later 
Reading and the interpretation of diagrammatic material are more 
advanced skills, in which the processing of the initial perceptual data 
largely controlled by symbolic thought processes 


IX. CONCLUSIONS 

What then may we conclude as to the origin and , 
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learns to do this by modifying his spontaneous babbling sounds, 
through imitation and trial-and-error, until they approximate to the 
sounds spoken by adults Learning to read and write, however, is a 
much slower process 

When he is first confronted by printed material, the young child 
perceives a set of shapes far more complex than any he is likely to have 
encountered before, and without representational meaning In some 
methods of teaching, he may be required to associate the shapes, parrot 
fashion, with the names of objects shown him m pictures This is a 
process as laborious as learning the Chinese ‘characters’ Thus sooner 


or later he has to learn to perceive and remember the shapes of separate 
letters, observing the essential characteristics of these, including their 
orientation (m order to distinguish, for instance, ‘b’ and ‘d’), and ignor- 
ing the inessentials, such as variations m different scripts and type faces 
Now Gibson et al (1962) investigated the ability of 5-year-old children 
to discriminate letters from certain ‘transformations’ similar to those 
used with their meaningless shapes (see p 14), and found this discrim- 
ination to be fairly well developed But m learning to read, the child has 
not only to discriminate letter shapes, but also to remember them and 


to associate each one with the appropriate sound In the traditional 
alphabet, there is no one to-one correspondence between letter shapes 
and sounds But m the ‘initial teaching alphabet’ designed by Sir James 
Pitman, each sound is represented by a different letter shape This 
unambiguous association between shape and sound appears to make 
the early stages of learning to read easier (Downing, 1964) But it is not 
certain whether the advantage persists at later stages 
A possible reason for this is that reading necessitates more than the 
association between shapes and sounds of letters The child must 
r' ■’""f ** word into its constituent letters, and combine the 
nemet T “'"u" This necessitates 

™ words, and the 

arof aW 1" “ MIy 

?hLs of Z y==>« (P-aget and Inhelder, 1956) Moreover, the syn- 

cause Iffic , rr ^ ^““ds often seems to 

wirthfwbl? The sequence of letter sounds are not easy to identify 

To aklt F ‘=“‘1 acLstomed to 

L^n~ thol “‘‘y appear to the child 

as inicgraica wholes, not easilv anaIvcnKio ^ i j 

therefore difficult to equate with the latter 
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We have also seen that as the child grows his perceptual schemata m 
themselves become modified by the assimilation of new perceptual data 
The principal schemata are based upon classification of objects, and 
include class characteristic of shape, colour, tactile impressions, spatial 
position, movement and activity, and associations of use These are 
the schemata upon which are based our knowledge of the environment 
and our ability to react to it appropriately Thus the child learns to dis- 
regard or compensate for unimportant variations in these character- 
istics, as in the perception of the ‘constancies’ 

Now it seems reasonable to suppose that these developments in per- 
ception proceed m close conjunction with the child s maturation 
Clearly this is true of early infancy, developments m sensitivity, m 
direction of attention and m co ordination of sensory data within 
schemata must depend on maturation, since the infant is incapable of 
profiting by his experience until these developments have taken place 
There is evidence also which suggests that simple discrimination 
depends mainly on maturation Thus it has been found m adults that 
discrimination between shapes is unaffected by experience of these 
shapes, It IS no more difficult to judge that two unfamiliar meaningless 
shapes arc the same or different than to make the J‘‘^Sement with 
pictures of familiar objects (Robinson e( al , 1964) But the ^ 

identified more quickly than the former And there can 
that in children identification, based upon object schemata, must to . 
great extent be a function of the child's experience m exploring and 

"Zm ‘Ihfemer^reTperceptual activity seems to depend on 
mam m but TtTould appZ unlikely that the eon -P ® 
his perceptual activity in perceiving accurately ®0”P'« ^ " 
relationship between their parts without '"'“Zch as that 

ation also seems to be involved in the perccplion ^ (,„|j 

of the diamond For it .as found " 

match a diamond shape among ® " mpnnl nee though less 

from It better than normal children o fNdson, 1962) On the 

well than children °f®‘>“' *^™“ d®rJ,,®scmrespondcdlochrono- 

other hand, size constancy in menta pollock, I960) Thus 

logical age and not to mental ag ( ^ 

although It presumably cannot ap^ , j „„ cxpencnce Again, it 
tion. Its full deselopment seems t Gibson (1961) tint 

might be inferred from the expenme hiiIiouI prior cxpcncncc 

somcabilily to estimate distance exists initiaily 



34 Development in Human Learning 

are co-ordinated together in schemata corresponding to particular 
objects and events, which are further modified and extended through 
the infant’s intentional movements and explorations Mcmones of past 
experiences are involved in these schemata, which enable the child to 
identify the principal features of his environment 
However, it is as impossible as it is undesirable to attend to and per- 
ceive every environmental stimulus Certain objects are perceived in 
preference to others , and later, certain aspects or characteristics of these 
objects In early infancy, the qualities of intensity (brightness and loud- 
ness) and of movement seem to be the main determinants of what is 
perceived, to which must be added certain emotion-provoking quali- 
ties such as pleasingness and painfulness A little later, shape and colour 
are also taken into account, but the really important aspect is that for 
many years the child tends to select and perceive what has some signi- 
ficance for him personally, or what happens to catch his attention at 
the moment, and to overlook or ignore other aspects of the field which 
should be considered if it is to be perceived veridically He develops 
only slowly the capacity for perceptual activity, that is to say, the sys- 
tematic deployment of attention to all relevant aspects of the field, and 
th^areful objective assessment of all its significant features 

“‘''’■‘y was apparent in the perception 
abstZt and pictures, and in the formation of 

to this abse? / However, It seems possible 

of interest or T *“^1 activity may be due in some cases to lack 
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to Tmttl n®2r ‘ P^fP^ance of these tasks involves more than 
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those impressions of the environmenrwtoh’’^ 
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ceptions are never completely reliable 2 '““'diate per- 

required, when abstract concepts or sv2of‘"” accurate judgement is 
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of that particular type of situation Yet the behaviour of a man 
who recovered his sight at the age of 52 years through a corneal graft 
suggests that spatial schemata and judgements of distance arc not 
adequate without the necessary experience (Gregory and Wallace, 1963) 
Perhaps we may conclude that certain degrees of maturation arc 
essential before certain types of perception can develop at all, but that 
at each stage adequate and relevant perceptual experiences are necessary 
for complete development 
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What IS the role of the father? In the second place, one must under- 
stand the manner m which the child responds to these forces and how 
he retains their influence, i e study the learning process itself whereby a 
child develops from an essentially a-social state to full membership of a 
society to whose rules of conduct he has learned to conform Although 
our knowledge of this progression is still woefully inadequate, it does 
seem evident that it is m the earliest years of life that a child s most 
important learning experiences take place For this reason, and also 
because the phenomena of social learning are rather more clear cut at 
this period, we shall give special emphasis m this chapter to the earliest 
stages of development 


II THE BEGINNINGS OF SOCIABILITY 

From the early weeks on an infant is equipped with a number of 
behaviour patterns which link him to other human beings The sucking 
reflex, for instance, enables him to respond to and accept the maternal 
breast, by crying he can summon help for the alleviation of discomfort, 
and his smile has the effect of evoking pleasure and loving behaviour in 
those responsible for his care These responses are part of the infant s 
inheritance and their biological purpose is to ensure his survival 
Initially helpless and entirely dependent on others, they provide h 
with means of signalling his requirements and of responding to thei 

caretakmg activities , , r^r 

Yet at first these responses are by no means truly social in natu e for 
they are linked to far more primitive aspects of the ™vir°ninent than 
other human beings as such Investigations of the 
made this point clear (Spitz and Wolff, 1946), or y „nuire 
strated that between the ages of 2 and 6 months ^ 
the whole human face to evoke smiling in a ay 
quite crude characteristics such as a pair of eye i infant as 

taming nothing but such dots will 

surely as his mother’s face bending ove course of 

socially ‘correct’ object takes place o ^ year that the 

development, and it is not till ‘h--“f,ffltumante before it is 
smile loses its reflex eharacter requ , familiar 

shown, and is used in a selective ‘o only mterpersonal 

individuals Similarly with other ^ shaped object, and 

situations sucking is at first elicited y y ^ 

an infant’s crying becomes a purposi 
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I INTRODUCTION 

It is possible to maintain that all human learning is really of a social 
nature, for the acquisition of any skill or item of knowledge is 
dependent on the cultural values, altitudes, and social relationships 
which surround both the act of learning and its content The 
term raciol leanimg, however, has come to signify a particular area m 
developmental psychology, and m this chapter we shall accordingly 
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The other way in which the environment affects infantile behaviour 
IS of a more general kind Not only does an infant require specific types 
of stimulation (things to suck, things to manipulate, etc ), but he must 
also be provided with a certain over-all quantity of stimulation m order 
to maintain an optimum degree of alertness Infants reared in certain 
kinds of institutions, where they receive only a mimmal amount of care 
and experience little opportunity for social interaction with adults, 
tend to show a general lag in development and sometimes marked social 
apathy We shall review the relevant studies below m our discussion of 
deprivation, but here an experiment by Rhemgold (1956) may be 
quoted m which the opposite effect was attained, i e social responsive- 
ness was increased by providing extra stimulation In this study the 
experimenter played the role of mother to eight institutionalized 
infants, aged six months, for a period of eight consecutive weeks Each 
day she fed, changed, and played with the babies and generally pro 
vided them with a far greater amount of stimulation and care than that 
given to other infants in the same institution receiving only the rou me 
amount of attention Observations and tests showed that, as a result 
of their specialtreatment, the mothered infantsshowed much more social 
responsiveness than the normally treated infants, this eing no on y 

manifestedtotheexperimenterherselfbutalsogenerahzedtootherpeople 

These demonstrations of environmental control over “"ayiou 
must not, however, lead one to the conclusion tha a i 
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during which it is automatically activated by certain internal con- 
ditions 

The refiex-like nature of these forerunners of social behaviour does 
not, however, mean that these responses are entirely rigid and invariable 
Even at this very early stage it is possible for the environment to shape 
and modify their course and for experience to produce lasting adjust- 
ment, thus providing examples of some of the earliest forms of learning 
It has been shown, for instance, that from the very beginning the 
mother’s mode of handling and physical characteristics can produce 
adaptations in the infant’s feeding responses which are retained in his 
behavioural repertoire (Call, 1964, Gunther, 1961) An experiment 
performed by Marquis (1941) illustrates this point Two groups of 
infants were observed during the first ten days of life One group was on 
a four-hour feeding schedule throughout this period, whereas the other 
group was on a three-hour schedule for the first eight days and was then 
shifted to a four-hour schedule Continuous records of bodily activity 
were obtained from each infant, and in this way it was possible to 
demonstrate that, within a few days following birth, both groups showed 
a gradual rise in restlessness before their respective feeding times This 
rise became particularly marked when the infants previously fed on a 
three hour schedule had to wait the extra hour for their feed Learning, 
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until once more restored to his mother The older child shows by his 
behaviour that he has now formed a defimte emotional bond with a 
particular individua], and it is this first relationship which many believe 
to be the most important influence a child is ever likely to encounter 
m the course of his development How is this bond formed When does 
it first emerge What factors underlie its appearance 
A number of views have been advanced to answer these questions 
According to one school of thought (e g Miller and DoUard, 1941) the 
child forms an attachment to his mother because he has learned to 
associate her presence with the alleviation of physical needs such as 
hunger and pain Mother love is thus basically cupboard love, or, m the 
language of learning theory from which this notion has been derived, is 
a secondary and not a primary dnve Originally, the theory states, the 
child IS interested only m the alleviation of physiological tension 
states, but as the mother is always the agent of tension reduction her 
presence gradually becomes associated with a state of well being until 
finally, through a process of generalization, she acquires reward value 
m her own right Emotional dependence, according to this view, 
develops on the basis of physical dependence 
This theory has of late come under attack For one thing, it has been 
shown that strong emotional bonds can be formed by an infant to 
people who have had no part in his physical care (Ainsworth, 1963, 
Schaffer and Emerson, 1964a) For another, studies with monkeys have 
indicated that there are innate mechanisms other than hunger which 
bind mother and child together (Harlow, 1958) A young monkey, it 
appears, is far more influenced m his choice of social object by the 
property of ‘contact comfort’ than by food giving capacity, and it is 
therefore the need to cling and the resulting tactile stimulation which 
provid’e the innate basis for the devetbpmenf of the retaCianship mCh 
the mother Although observations of human infants (Schaffer and 
Emerson, 1964b) suggest that this contact need may not have the same 
overriding importance there as in lower primates, it does seem that 
children can learn to love their mothers for reasons other than food 
Congruent with these findings, a hypothesis has been proposed by 
Bowlby (1958) which challenges the learning theory \ie\\ According to 
this notion the dynamics underlying the tie formed by the child to his 
mother are dependent on five instinctual responses smiling, crying, 
sucking, clinging, and following These behaviour patterns are at first 
relatively independent of each other, in due course they become inte- 
grated and are focussed on a single mother figure Social behaviour, 
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children than in others and therefore result m greater demands being 
made on the environment for the provision of relevant learning oppor- 
tumties The overdependent child, for instance, is not necessarily one 
who has been ‘spoilt’ by his mother this popular notion is based on the 
automatic assumption that a child’s behaviour is entirely a function of 
maternal practices and does not allow for the influence of factors 
inherent in the child Although we are still largely ignorant about the 
precise nature of these constitutional factors, some indications arc just 
beginning to emerge about their identity Thus it has been claimed 
(Chess et al , 1959), on the basis of repeated observations of children 
throughout their first two years, that there are certain intrinsic reaction 
patterns which appear in the early months and persist thereafter in 
stable form Sensory threshold, activity pattern, and regularity of 
response are among such characteristics which appear to be relatively 
fixed and resistant to change One of these in particular, namely, 
activity pattern, which has repeatedly been claimed as of constitutional 
origin (Fries, 1953, Mittelmann, 1954), has m several studies been 
found to exercise an influence on the manner m which social develop- 
ment proceeds (Escalona, 1963, Schaffer and Emerson, 1964b) a 
hyperactive, tense infant will seek to interact with his social partners m 
a very different way from that of a placid, inactive infant, and the 
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anyone, but m the second half of the first year it becomes narrowed 
down and linked to just one or two well-known individuals The phase 
of mdiscnminate social attachments is thus followed by a phase of 
specific social attachments, and the evidence indicates that the time of 
change-over is maturationaJly determined as long as the right learning 
opportunities exist at the crucial time, i e the child is cared for by one 
or two familiar individuals able and willing to give him the necessary 
amount of attention If at this time he is looked after by a large and 
constantly changing number of caretakers who can provide him with 
only a very limited amount of attention, the proper conditions for the 
attainment of this milestone of development are not present and the 
transition will then not take place (Schaffer, 1963} 

Does this mean that the need for the proximity of other human 
beings IS necessarily inborn m the child‘s As previously indicated, m the 
early months an infant is oriented only towards certain superficial 
human-hke attnbutes and not to other people as such A bottle will 
satisfy his need to suck as well as the maternal breast, and a mask will 
elicit a smile as effectively as the human face Similarly, when a child in 
the first few months cries after being left alone it appears that he does 
not, to begin with, require specifically social stimulation but that any 
form of stimulation can quieten him Most mothers are intuitively 
aware of this requirement and will accordingly lay on a supply of 
‘stimulators’ rattles, beads, passing traffic, music from the radio, 
curtains blowing m the wind, patterned wallpaper and other such 
devices all serve the function not only of giving the child experience of 
certain specific objects m his environment but also that of providing 
him With that quantity of general stimulation which he must have m 
order to maintain a state of alertness (Casler, 1961) 

According to this formufation, then, earfy sociaf rfevefopmenf fakes 
place in three stages In the first, the infant is motivated to obtain 
stimulation in general and will actively stnve to satisfy this aim by 
emitting the necessary signals (usually crying) In due course, however, 
he learns that certain objects in his environment, namely other human 
beings, are particularly interesting from this point of view for one 
thing, they possess a far greater range of stimulation-giving properties 
than the inanimate part of the environment (Rheingold, 1961), for 
another they provide specific kinds of stimulation which are especially 
satisfying to the infant, and furthermore they are usually the agents who 
provide even inanimate stimulation Thus, through a learning process, 
a narrowing down takes place and people are sought m their own right 
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according to this formulation, is not a secondary phenomenon, derived 
from the satisfaction of other needs, but is primary in that the infant 
starts off life equipped with certain innate behaviour patterns, the 
biological purpose of which is to promote the tie with the mother 
Learning takes place m that the infant gradually finds out that one and 
the same person is always available as the object of the initially separate 
instinctual responses, and the process of their fusion into the need for 
the mother thus takes place as the inevitable result of the child’s rearing 
experiences in his family environment 
Yet another view arises from empirical investigations of the manner 
in which infants m the course of the first twelve months respond to loss 
of the familiar adult - either for long periods, as in hospital (Schaffer, 
1958), or for only brief periods, as when the mother merely leaves the 
room (Schaffer and Emerson, 1964a) One question at least can be 
answered with a fair degree of certainty as a result of this work, namely 
that concerning the age when the primary social relationship is first 
manifested It is not until approximately seven months of age that the 
majority of infants first show a need for the presence of some specific 
individual rather than being satisfied with attention from anyone 
before then the infant will be oriented towards the common attributes 
of people rather than to the people themselves, and though he may 
gradually have learned to distinguish familiar individuals from strangers 
Inu-r readily at the former than the 
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social development, for example, the period from 6 months on is 
crucial for the formation of the primary relationship but also makes the 
child highly susceptible to separation from the mother What holds for 
social behaviour is also applicable to a wide range of other functions, 
and it seems likely that in the ensuing notion of ‘organismic readiness’ 
we have a concept of far-reaching importance m understanding child 
development and its relation to particular environmental happenings 

lY. THE COURSE OF SOCIAL DEVELOPMENT 

Once the child has formed its pnmary attachment, the course of further 
social development in childhood revolves mainly around the manner 
m which hts emotional dependence on others is expressed, the extent 
to which this need is met, and its replacement, m due course, by an 
increasing tendency towards independence In the first two or three 
years a child’s sense of security is entirely linked to the availability of 
his loved ones, and the nature of these pnmary relationships, it is 
believed, sets the tone for all future relationships If his mother handles 
him gently and sensitively he will develop an expectation that the world 
IS a good place and can be approached confidently, and m this way, on 
the basis of his earliest experiences, develop what one writer (Enkson, 
1950) believes to be one of the most important heritages of early child- 
hood - a sense of trust Satisfaction and security in the relationship 
with the mother will, according to this formulation, generalize to other 
social situations 

The mother has, of course, the prime responsibility for the child’s 
socialization in the early years, and it is therefore not surprising that 
socialization studies have m the past concerned themselves almost 
exclusively with the mother-child relationship The most commonly held 
view IS that the child in the typical Western family will form his first 
social relationship with only one person, that this person is always his 
mother, and that other, quite subsidiary relationships are only formed 
when this first bond has become firmly established The development 
envisaged is thus like the growth of a tree, with the trunk representing 
the relationship to the mother and the later-appearing and smaller 
branches representing the child’s other relationships 

There are indications, however, that this view may be too simple and 
that a misleading impression may be given by isolating the child’s re- 
lationship to his mother from the rest of his social behaviour Schaffer 
and Emerson (1964a), for example, found that some infants form 
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This stage is finally succeeded by the third stage when social attach- 
ments are formed to only certain specific individuals 
The mechanisms underlying the transition to the third stage, i e the 
processes responsible for the formation of the first real social relation- 
ship, are not yet understood In animals a similar phenomenon has been 
observed although its appearance is more sudden and dramatic In 
many lower species the appearance of the primary social relationship 
has been found to take place within a quite sharply delimited period of 
development In dogs, for instance, the critical period of maximal sus- 
ceptibility for the formation of the first social bond extends from the 
age of 3 to 10 weeks (Scott, 1958) Only during this time is it possible 
for the animal to establish this relationship, and if no opportunity to 
come into contact with others exists at this crucial period, the animal 
may remain unsociahzed for the rest of its life and for ever unable to 

form attachments to other members of the species Lorenz (1937) who 

was one of the first to draw attention to this phenomenon, referred to it 
as imprinting’ and demonstrated (mainly with birds) that an animal 
can become imprmted to a wide range of such ‘incorrect’ objects as 
boxes or human beings if it was exposed to these during its critical 
period rather than to the socially ‘correct’ object, namely fts parent 
dishnatvorof I™' b«Iicved that imprinting involved a qualitatively 
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sonal contacts and not just an exclusive preoccupation with the maternal 
relationship 

The manifestation of a child’s emotional dependence may take many 
forms In the first year crying will be his most effective means of securing 
the adult’s presence, but the development of locomotion and speech 
then brings about a far greater range of overt expressions In a study of 
nursery school children (Beller, J955) five behavioral components of 
dependence were distinguished, namely seeking help, physical contact, 
proximity, attention and recognition These five components were 
found to be closely related, so that children differed consistently from 
one another in their dependence scores As the child gets older, however, 
physical manifestations are more and more replaced by verbal mani- 
festations Thus Heathers (1955), in a comparison of the behaviour of 
2- and 5 year-old children m a nursery school, found that seeking re- 
assurance and affection from adults tend to decline m the early years 
of childhood relative to the seeking of attention and approval De- 
pendence on other children, however, remained high, though it took a 
much more active and assertive form 

The rate at which dependence diminishes as the child gets older and 
independence takes its place is a function of a number of factors, of 
which the mother’s mode of behaviour has been particularly singled out 
for study The extent to which this apparently natural development can 
be blocked by a mother’s distorted attitude has been graphically illus 
trated by Levy (1943), who presented a number of detailed case histones 
to describe the syndrome of 'maternal over protection' This consisted 
of excessive contact, prolongation of infantile care and prevention of 
independent behaviour, the combination of which successfully kept the 
children fixated at an early stage of social growth and resulted in 
infantile, over-dependent and over demanding behaviour 

Levy’s study was a purely descriptive one, but there have been many 
further research efforts to isolate those components m maternal be- 
haviour which bear an aetioIogicaJ relationship to the child’s social 
dependence Thus it has been shown that the intensity of a child’s 
demands on his mother will depend on the extent to which she punishes 
him for such dependent behaviour (Sears et al , 1957) punishment of 
dependence, it appears, actually increases the likelihood of its occur- 
rence, and similarly rejection can produce heightened dependency 
(Yarrow, 1948) 

Another series of studies investigated the effects of early infant 
training procedures, m the belief that the antecedents of dependency 



52 Development in Hitman Learning 

multiple attachments from the very beginning of the phase m which 
ties to specific individuals emerge, and that m all other instances such 
multiple attachments are manifested within a relatively brief period 
Of the sixty infants studied by them, 29 per cent already showed mul- 


tiple attachments during the first month of the specific phase, and by 
the age of 18 months all but 13 per cent of the sample directed their 
attachment behaviour at more than one person Moreover, relation- 
ships to individuals other than the mother often assume a form every 
bit as intense, if not more so, than the relationship with the mother - 
despite the fact that these other individuals are less often available to 
the child and that they may take no part m feeding or the satisfaction of 
other physical needs Therefore it looks as if the process of fixing on an 
attachment object is a function of several variables The total amount 
and type of stimulation accruing to the child m the course of interaction 


with each individual may be more important than his (her) availability 
or the fact that he (she) acts as principal caretaker An under-stimulating 
mother would thus take second place to a father who is less frequently 
seen but who is willing to provide an optimal amount of stimu- 
?? <3ccasions when he does interact with the child Moreover, 
the child can learn from the beginning that different people are prepared 
to give him satisfaction to various degrees in different situations, so 
‘“‘‘I,®"'®''*" bush-hke rather than tree-hke, model may be en- 
diversification of early social tics 
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but according to one writer (Schachtcr, 1959) this factor does play a 
part in determining an individual’s behaviour in stressful situations 
Under such conditions persons who were first-born or only children 
were found consistently to prefer the company of other people whereas 
later-born individuals tended to face their worries alone This difference, 
which emerged clearly only under anxiety-provokmg conditions, was 
not related to family size but only to absolute order of birth and was 
believed to reflect the strength of the ‘affihative needs’ of the individuals 
concerned The explanation of this phenomenon was thought to he m 
the different attitudes which parents adopt to their first born child as 
compared with subsequent children with the former they are more 
inclined to be oversohcitous and anxious, and as a result of this 
treatment the child is more hkely to develop strong habits of dependence 
which will emerge whenever the individual is subjected to stress Later- 
born children tend to receive rather less care, learn to be less dependent 
on others, and will consequently, as adults, prefer to deal with their 
troubles alone 

As to sex, there are many ways m which boys and girls respectively 
are expected to learn to behave according to certain culturally pres- 
cribed norms Some of these we shall mention m the next section, but 
here we may note that this appears to be one influence on the manner in 
which a child’s dependence is gradually replaced by independence In 
our society it is regarded as more important that boys show independ- 
ence and learn to stand on their own feet as early as possible Socializ- 
ation pressures geared to this aim arc therefore more likely to be heavy 
m the case of boys than girls It is this, presumably, which accounts for 
the greater stability of dependent behaviour in girls as compared with 
boys which was found in a study where appropriate measures were taken 
periodically between the ages of 3 and 14 (Kagan and Moss, 1962) 

V. IDENTIFICATION 

Having formed a strong bond to certain selected individuals, the child 
will inevitably wish to conform to their standards of behaviour and 
avoid their disapproval of inappropriate conduct He does so by 
becoming like them — by incorporating their standards and thus 
identifying with them 

The task of socialization is at first almost entirely in the hands of the 
child’s famdy This is the primary social group in which he is introduced 
to the mores of society and which helps him to acquire the basic skills 
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could be found in the extent to which the child in the very earliest 
period of life learned to regard his mother as a gratifying or frustrating 
individual According to this theory (which stemmed mainly from 
Freud), the infant is at first concerned only with immediate satisfaction 
of all his needs and desires and cannot tolerate frustration Socializ- 
ation, however, inevitably involves some degree of frustration, and 
therefore the child’s first encounter with restraints imposed upon him is 
likely to have lasting effects on the type of relationship established with 
the restraining agents Much of the work on this subject has, however, 
produced confusing and conflicting results Thus Sears et at, (1953) 
found that frustration in infancy expressed through rigidity of feeding 
procedures and severity of weaning was related to the degree of later 
dependency but that seventy of toilet training was not so related In a 
subsequent study, however. Sears el at (1957) were unable to confirm 
these findings, in that no general connexion between early socializing 
practices in the feeding situation and later dependence could be con- 
sistently established This is in line with the general failure to determine 
firm connexions between specific techniques of infant training and 
subsequent personality characteristics (Orlansky, 1949) as a result of 
which It has now been concluded that the infant’s personality is too 
plastic an organization to be permanently and invariably affected by 
“r “ particular phase of development 

™eTo nrfd i technique cannot, by itself, help 

breLfnvM r fot ftc same technique may 

SteZi^mi r ““‘hers Instead, 

la on hmZL uT u ““‘her child re 

lationship within which these techniques occur 

wet rTmaCafh f r ftom the great 

pumt veL” attitudes such as warmth, 

te“of f ^hieh will transcend the exl 

LkZnd to the t 1 ‘■"m an all pervasive 

hav p rfeeted Various scales 

1945, Schae'’“B:n,r5ran^^^^^^ 
correlations With dinVsrPtif being made to establish 

over, IS stdl m us bfZmerr ^his work, how- 

m social relationships is such that ° interacting forces 

Birth order and sex me two flu ““ >>= “pected 

havcbceninvestigatedinrelationtosoo influence of which 

in\cstigations have failed to fmri ^®velopment Many previous 
failed to find any consistent effects of birth order. 



Social Learning and Identification SI 

ant one m making the child into an acceptable member of society 
Most of the research dealing with it has investigated it in relation to two 
areas, sex-typing and the development of conscience 
From a very early age on boys and girls are expected to behave 
diiferently Already at 3 and 4 years of age children have formed definite 
and sex-appropriate preferences when asked to choose from such toys 
as guns, dolls, kitchen utensils and soldiers (Hartup and Zook, 1960), 
and the strength of these sex-hnked preferences tends to increase with 
age To some extent learmng the appropriate role is due to direct 
traimng procedures employed by the parents, but there is evidence 
suggesting that it is also a result of identification with the same-sex 
parent The little boy is expected to be ‘like daddy’ and to engage in 
masculine activity like hammering m nails and kicking footballs, while 
the little girl is similarly encouraged to imitate her mother’s interests 
m cooking, knitting, etc Society thus guides the child towards the 
appropriate model and gives him or her the opportunity to form the 
relevant identification with it This process involves, of course, not 
merely the imitation of certain interests and bobbies but also the 
incorporation of more basic personality characteristics Aggression, for 
instance, is regarded as being a mainly masculine trait and therefore 
fostered in boys by contact with their father In one investigation 
(Sears, 1951) pre-school boys whose fathers were away on military 
service were found to have developed less aggression than boys whose 
fathers were at home No such difference was found between father- 
present and father-absent girls of the same age 

Many attempts have been made to ascertain those characteristics in 
a child’s family environment which foster strong sex-identifications 
There is general agreement that the quality of the relationship with the 
parent is the most decisive factor m this respect In a study of 5->car old 
boys (Mussen and Distlcr, 1959) a test was administered to measure 
strength of masculine identification The scores were then compared 
With the boys* perception of their fathers (as obtained from the endings 
which the children supplied to incomplete stones), and it was found 
that boys with high male identifications tended to see their fathers as 
warmer and more affectionate than boys with low male identifications 
Similar evidence has come from another study {Payne and Mussen. 
1956), this time on adolescent boys and using ‘test similarity’ as a 
entenon of father-identification* again the strength of identification and 
the perception of the father as warm, helpful and kind were related 
The same finding also applies to girls, for those with high femininity 
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necessary to cope with the environment In so far as social learning 
IS a function of social contagion, i e the extent to which the individual 
comes into contact with others, the family is likely to provide the most 
powerful formative influence on personality development, for in the 
early years, at the time of maximum susceptibility, the child will be 
in almost continuous contact with family members On an overt level, 
their influence manifests itself m the child’s tendency to imitate their 
ways of behaviour and consequently to become more and more like 


them in speech, dress, eating habits and other personal characteristics 
Habits of imitation can, m fact, be learned if the child is suitably re- 
warded for doing so (Miller and Dollard, 1941) However, imitation is 
not merely conditioned by overtly given rewards and instructions but 
depends on the total parent child relationship and the powerful, though 
often subtle, feelings which a child develops towards those on whom he 
IS emotionally dependent The whole process that leads the child to 
think, feel and act as though the characteristics of another person were 
his own IS called identification The person with whom the child 
identifies is known as the model, and identification may thus also be 
regarded as the wish to be the model Two qualifications must, how- 
ever, be added in the first place, a child need not necessarily identify 
with the whole model but may do so with only certain of its parts or 
attributes, and m the second place this tendency can be a wholly 
unconscious process 


Most of the difficulties of studying identification arise from this latter 
pom reu to whom much of the credit must be given for drawing 
attention to this process, was mainly concerned with it as a defence 
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will follow ‘right’ actions with praise and ‘wrong’ actions with punish- 
ment and withdrawal of love In order to avoid the latter consequences 
he begins to incorporate the rules of behaviour expected of him, so 
that his conduct is no longer exclusively governed by sanctions em- 
ployed by other people but becomes increasingly regulated by the 
feeling of guilt which he experiences after all transgressions Thus, in 
the adequately socialized child, the tendency to model his behaviour 
after that of his parents results m the incorporation of adult moral 
standards and the capacity for self-punishment 

The progression from external to internal regulation of behaviour 
takes a long time and may, m some individuals, never be completed 
Again, a satisfactory relationship with the parents appears to be an 
essential prerequisite for such a development, for children with a highly 
developed conscience have mostly been found to have warmer, more 
accepting parents than children of the same age with less well developed 
consciences A further influence, however, has also been isolated, 
namely the actual technique which parents employ in order to impose 
conformity In general, withdrawal of love has been found far more 
effective jn producing a strong conscience than physical punishment, 
deprivation of privileges, or the giving of tangible rewards (Sears, 
Maccoby, and Levin, 1957) However, this relationship only holds m 
those cases where the parents are also generally warm and affectionate 
towards the child, for otherwise, presumably, there would be Jess love 
to take away and the child would not be as affected by the threatened 
loss as a child who has a rather more affectionate relationship with 
his parents Thus the children most advanced in conscience develop- 
ment appear to be those whose parents are relatively warm towards 
them but who make their love contingent on the child s willingness to 
conform to their demands 

Once again one must remember, however, that parents are not the 
only models a child encounters Influences outside the home also play 
their part in shaping conscience a conclusion borne out by an inter- 
esting finding on boys with criminal fathers (McCord and McCord, 
1958) This investigation showed that such boys are less likely to 
become criminals themselves if accepted by their fathers than if re 
jected by them Where the parent model is found by the child to be 
opposed to society’s norms, parents’ acceptance may actually operate 
against identification 

Just m what way identification is to be differentiated from imitation 
IS still an open issue Some writers distinguish between these terms on 
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scores on sex-role tests have been found to have warmer relationships 
with their mothers than girls with low scores It is thus the rewarding, 
positive qualities of the parents that promote identification rather 
than their negative, fear-arousing characteristics 
Another parental quality which encourages the child to model 
himself on the parent can be described as the latter's ‘power’. In the 
study of 5-year olds quoted above the boys with high male identifications 
described the father not only as warm but also as strong, powerful and 
competent clearly all qualities which aroused the child’s incentive to 
be like the father Similarly, the parent’s interest in the child and the 
amount of time spent with him promoted identification, suggesting that 
it IS primarily those variables which describe the parent’s salience in the 
child’s experience that affect this process 
A child s parents will usually, of course, exercise the most decisive 
influence on the nature of his identifications They are, however, by 
no means the only individuals who will serve as models, and indeed 
identifications may subsequently be formed with groups and institutions 
as well In the case of sex-identification, a study by Koch (1956) 
shows the importance of family members other than parents Girls who 
have older brothers, it was found, tend to be more ‘tomboyish’ than girls 
J likewise boys with older sisters have a some- 
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rewards and punishment However, imitation is by no means conceived 
of as a purely passive process, as exposure of an individual to a set 
of stimuli IS no guarantee that he will attend to and learn the relevant 
cues It IS, however, a virtue of this conceptual approach that it is 
possible, through a variety of laboratory experiments (cf Bandura, 
1965) to isolate the conditions under which imitating does occur and 
thus to specify both the environmental and the subject factors which 
make for optimal susceptibility to the influence of social models In 
this way those adult-child similarities of behaviour, which have given 
rise to the concept of identification in psychodynamic theories, can be 
studied empirically and traced back to their developmental origins 
There can be little doubt that identification is xm extremely complex 
process and that it as yet little understood despite the growing amount of 
research into it This is partly because of the rather crude techniques 
that have been used to investigate it for instance, parental identifica- 
tions have been measured by the relative amounts of handling of father- 
dolls and mother-dolls m structured doll-play situations, yet the validity 
of this technique remains unknown Similarly m research on moral 
development the choice of criteria for conscience, such as the type of 
endings which a child supplies to uncompleted stories, is not based on 
any established association with actual behaviour Nevertheless, this area 
does represent an earnest attempt to find out how society impinges on 
the growing child and the manner in which it shapes and canalizes his 
behaviour At present our theories about identification may be rather 
more impressive than their empirical underpininngs, but at least they 
serve to draw attention to some of the more subtle forms of interaction 
between the child and his social environment and to the wide range of 
variables which may influence any one behavioural activity 

VI. DEPRIVATION AND ITS EFFECTS 

Finally, what of those children where social development fakes an 
abnormal course? There are many reasons why this can occur, some 
inherent m the child (seen at their most extreme m psychotic children), 
others stemming from peculiarities of the environment Amongst the 
latter, distorted parent child relationships are particularly potent 
sources, but these assume so many complex and ill understood forms 
that we shall have to confine ourselves to those cases where children 
are brought up without any mother-figure at all and reared instead 
under impersonal (usually institational) conditions 
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the basis of the degree of specificity of the behaviour pattern which is 
learned, others consider that identification presupposes the existence 
of an attachment to the model, whereas this is not a necessary pre- 
condition in the case of imitation, and still others believe that imitation 
IS a process that requires the moders presence at the time, whereas 
identification refers to the performance of the model’s behaviour in 
the latter’s absence However, one recent body of research stemming 
from the work of Bandura and Walters (1963) has proceeded from the 
assumption that the two terms refer in fact to the same set of behavioral 
phenomena and to the same learning process, and that no useful purpose 
IS served by making any distinction between them Both terms, accord- 
ing to these writers, apply to the manner m which patterns of social 
behaviour are acquired through a process that may most suitably be 
labelled as observational learning Whereas previous theories had 
stressed the need for rewards to be made available if imitation is to 
occur, these investigators have shown that, through simple exposure to 
a model and the opportunity to observe him perform certain activities, 
children will acquire new responses that match those of the model 
and which can, moreover, be reproduced not only at the time but also 
^ ® “penment (Bandura, 
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of these constitutional factors which make for differential ‘toughness’ 
in the face of this experience, it is clearly necessary to take these into 
account and eventually to isolate and describe them (Stott, 1962) 

Of all the various factors mentioned the child’s age is one of the 
most important Thus it has been shown that the same experience 
(hospitahzation) will affect a child of 6 months quite differently 
to a child of 12 months (Schaffer, 1958) Because the social attach- 
ments of the latter are no longer indiscriminate, he is deeply affected 
by the separation from his mother The younger child has different 
needs and will be affected mainly by those elements which in- 
volve the perceptual deprivation that is so often the consequence 
of institutional care and which is brought about by lack of toys, 
insufficient opportunities to explore the environment and inadequate 
attention This can, under extreme circumstances, result m a serious lag 
of development affecting all aspects of the child’s behaviour (Denms 
and Najanan, 1957), and though this condition can be readily reversed 
m young infants when suitable stimulation is supplied once more 
(Schaffer, 1964), the outcome can, according to some writers (Spitz, 
1945), assume the form of mental deficiency if no intervention is forth- 


coming in time , , , * « ^ 

Inadequate mothering may thus affect intellectual development m a 
number of ways through the failure to provide the young child with 
that optimum of over-all stimulation which interchange with a mother- 
figure normally brings about The acquisition of a wide range of sMIs 
(perceptual, motor, and verbal) has been shown by these ““t 

merely to represent an automatic unfolding 0 / 
but to depend intimately on the nature of the child’s social onviro^ent 
Most attLlon, however, has been given m the literature on maternal 
deprivation to the effects on social behaviour “ildmu bmngh up 
under purely impersonal conditions can, it ™ fpM) 
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Much work has been done on the effects of maternal deprivation, 


and though there is still disagreement as to the precise effects on per- 
sonality development and particularly their permanence (O’Connor, 
1956), it does appear that this experience can, under certain conditions, 
have far reaching consequences A senes of studies by Goldfarb 
(1943, 1945, 1955) gives some indication of the possible effects Gold- 
farb compared orphans who had been reared m a highly depriving 
institution for the first three years of their lives before being transferred 
to foster homes with a matched group of children who had been brought 
up in foster homes from the beginning The differences between these 
two groups assumed many forms The institution reared children, even 
at adolescence, remained mentally backward as revealed by intelligence 
tests and tests of reasoning, concept formation, and abstract thinking 
Language and speech difficulties were particularly marked among them, 
and behaviour problems were frequently reported Most serious, how 
ever, was their emotional shallowness, for these children were found 


to be incapable of forming affectionate personal attachments Though 
they made many demands for attention and unnecessary help, they 
remained emotionally aloof from their foster parents and apparently 
capable of only the most superficial interpersonal relationships 
Goldfarb’s study gives some indication of the wide range of possible 
effects of deprivation m the early years, but also draws attention to the 
importance of the timing of social learning experiences m relation to the 
Childs developmental status His institutionalized children had, by 
the time he saw them m late adolescence, spent most of their lives m 
the company of a mother figure who gave them every opportunity of 
cnmT “ TTi,® Yet, because the first three 

omirtunTtv gave them no such 

It Shouw’ developmental advance 

Xs ter^ enve f deprivation For one thing, 
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to give the child the necessary stimulation, may thus leave him unable 
to form such relationships m the future - a condition labelled by Bowlby 
(1946) as the ‘affectionless character * 

Lack of close social ties with other people in the early years can also 
be expected to affect identification The child who has no model, or who 


on the contrary has too many models and thus gets confused by their 
inconsistencies, at best, forms only weak identifications with groups 
rather than individuals There is, however, little objective evidence 
relating to this point Clinical studies (Goldfarb, 1955) suggest that the 
deprived child’s sense of self identity is poorly developed, with resulting 
defects m impulse controls and low achievement motivation It has 
also been suggested that lack of conscience development is brought 
about by deprivation, which may thus be regarded as an aetiological 
factor m the explanation of delinquency (Bowlby, 1946) This hypo- 
thesis, however, remains to be substantiated 


There are two reasons why the topic of maternal deprivation is 
important In the first place, by drawing attention to the conditions 
under which some children are reared and the effects of these conditions 
on their personality development, mental health workers have brought 
about a considerable amelioration m the care of children in institutions 
and hospitals In the second place, and nearer to our concern m this 
chapter, studies of deprived children are able to point to some of the 
of children in general Deviant forms of behaviour 
deve?nl =‘8a.nst a background of knowledge of normal 

‘“'u frequently highlight those 

which govern the growth and development of all children 
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used It IS debatable whether it is reasonable or even advantageous to 
give a seeming umty to such divergent levels by labelling them under the 
common term of concept The lack of an accepted definition of the 
term ‘concept’ is also unfortunate in that each researcher conducts his 
work using a defimtion which he never makes explicit For some in- 
vestigators a concept refers to the ability to label different objects 
with a common name (e g pear and banana as ‘fruit), for others it 
refers to the use of relational thinking (e g being able to compare 
objects as to size - bigger, smaller), for others it refers to the ability 
to select out the relevant physical dimensions in problem solving 
(e g size, form, colour) Thus each investigator seems to define a 
concept by limiting himself to the operations he requires the subject 
to perform By applying the same term ‘concept’ to these disparate 
phenomena, it looks as though a common issue is being discussed 
when in fact different types and mechanisms of problem solving may 


Beyond the question of definition of terms, an additional difficulty is 
introduced by the differing theoretical or philosophical framewor^ 
the investigators The theories m this area, while numerous, ‘o fall 
into two major groupings, those posited by the 
(behaviourists) v those posited by the cognitive theorists Enc*! of these 
two groups has come to the area of concept ^'7' 
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Experimental Approaches to Concept 
Development in Young Children' 

MARION BLANK 


I INTRODUCTION 

Despite a major increase in research on concept development within, 
the last two decades, any conclusions are extremely tenuous since the 
field remains vague and unco-ordinated This disorder has arisen for 
many reasons not least of which is the fact that concept formation is a 
vast area intimately related to, but not identical with, such complex 
psychological processes as thinking, learning, problem solving, language 
development, and symbolic representation The difficulty m disen- 
tangling these interrelated phenomena is immediately demonstrated 
by the fact that there is not so much as an agreed definition of the term 
concept Almost all investigators would agree that a concept reflects 
some abstraction which unifies stimuli that are not identical but which 
common element For example, on a very elementary level, all 
'^heel, can be seen as 

contract onTr" >■> ‘hat they can be rolled about By 

atrae and the ranced level, a man working, a generator oper- 

concenfof r ™ ‘"“^“atmg various forms of the 

of the many diffimibe" in tte Irea ^ me7° indicate some 

is denvpH fii» «« . ! former example, the concept 

are all rounds and^f the stimuli themselves (they 

XntgyteLmeo^t"^^^^^^ 

gy ccause of the marked differences in the levels of abstraction 
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these theoretical approaches exert such influence, the material that 
follows will not focus on particular findings hut rather on illustrating 
the most representative approaches used by these different theorists 
The major portion of this chapter will be directed towards understand- 
ing the work of the experimentalists However, the work of the cog- 
nitive theorists will also be briefly considered in the latter part of the 
chapter, primarily to offer an indication of an alternative approach to 
the orientation put forth by the experimentalists 


II. EARLY EXPERIMENTAL WORK 

Before presenting a detailed account of the work of the experimentalists. 
It seems worthwhile to set forth a few guide-lines First, as noted aboic, 
in the study of concept formation the behaviourists have emphasized 
not the internal thought processes of the subject but rather the mani- 
pulation of external variables which can be rigidly controlled by the 
experimenter This goal was stated quite explicitly by one of the leading 
behaviourists, ‘Abstraction, too, is not a form of action on the part oi 
the organism It is a narrowing of the control exercised by the properties 
of stimuli The controlling property cannot be demonstrated upon a 
single occasion In other words, a single instance of an abstraet response 
will not tell us very much about its “referent" The controlling relation 
can be discovered only through a survey of a large number of instances 

(Skinner, 1953 , p 135 ) a u 

This slatement, in essence, desenbes the format used by «.c cxperi- 

mentalists m much of the work that follows It sta cs ^ (-.Lp 
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Methodologically, this approach has had important implications since 
It has led the behaviourists to use animals more readily than humans'in 
their research Animals permit the behaviourists to fulfil the dual aims 
of adopting rigid experimental controls as well as avoiding ‘mcntalistic’ 
phenomena which are so tantalizing in subjects who can verbalize It 
was only much later with the recognition of the possible importance of 
language in problem solving that the experimentalists began to empha- 
size the need to work with humans and, m particular, children Even in 
their work with children, however, the experimentalists have tended to 
use the same theories, constructs, and techniques derived from animal 
behaviour Up to comparatively recent times, the bulk of the research 
on concept formation in English-speaking countries has been in the 
behaviourist tradition 


As in any dichotomy, the cognitive theorists represent the antithesis of 
this viewpoint These theorists, influenced by the philosophical approach 
of rationalism, have tended to trace the development of behaviour at 
least m part to the structure of the subject’s mind which allows him to 
perceive the world m certain ways and not m others One of their 
major concerns is with the growth of knowledge m man and, in par- 
ticular, with how he uses what they believe are his unique eognitive and 
language skills to expand his understanding of his environment Man, 

‘hey are not concerned with 
‘h= abilities of both animals and 
fment 1 ^ freely with introspective thought processes 

human development For these theorists then, thought processes are 

orienTatiore e;! 
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m more recent work This difference m emphasis is one of the major 
reasons for separating the early work from the more recent studies A 
second reason is that the early research is important in setting the 
background for many of the significant issues in concept formation 
studies today It should be kept in mind, however, that this separation 
according to dates is m part artificial since many of the studies in the 
early work are highly sophisticated and are of direct relevance to the 
work being conducted at present 

The early experimental work, directed at outlining the growth of 
complex concepts m children stemmed, like so many concerns in both 
past and present day psychology, from Darwinian theory One legacy o 
this theory in psychological research has been a major concern with the 
question of qualitative v quantitative developments m evolution The 
particular expression of this issue in concept formation research has 
been the question as to whether the superior intellectual ability of man 
IS qualitatively or only quantitatively different from the intelligence of 
other animals This question has led to much of the research on the 
cognitive skills of children since childhood is the transition period 
between an organism functioning on the sensori-mo or 
animals) and an organism functioning ctudv in 

the human adult A dramatic illustration of this A 

which an ape and a child were reared together mai ^ ^ j 

limitations of intelligence in non-human primates (Kellogg and Kel 

‘°C®;ns”tent with Darwinian influence, some "f 

answering the qualitative v quantitative ques ‘™ developed 

to children direct adaptations of experimen a 

with ammals Some of the leading experimen develoned by the 

were those on insight (sudden 8-P *e 
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short sticks so as to make a long stic ne highest forms of 
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studying concept development y S 

Matheson, 1931) In these studies ins gh be ex- 
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pectcd from the successful insight pe ° without verbal awareness 
some children solved these ‘insight problems w 



72 Development in Human Learning 

possession of the concept is the subjects demonstration of transfer - 1 c 
a ‘savings’ (in time, number of trials, etc ) in learning from one problem 
to another 

The following example will serve to illustrate these techniques A 
subject may be presented with a problem involving the concept of 


number -eg one \ two On the first problem he may be shown two 
squares i one square, and he will be required to make some sort of 
response to one of these stimuli (c g he may have to press a lever under 
one of the stimuli) Iftheconccpt of ‘two’ is being reinforced, the organ- 
ism will receive a reward (e g food) every time he presses the lever 
under the two squares and he will never receive a reward if he presses 
the lever under the one square After learning this problem to criterion 
(e g 9 out of 10 trials correct) he may be transferred to a new instance 


of the concept of one and two, e g this time he may be shown one i 
two circles The transfer or savings from the first problem to the second 
problem will then be determined A variety of controls arc also necessary 
to evaluate the transfer that has occurred For example, did the subject 
have some concept of number or did he improve simply because of 
having practice in making visual discriminations ? Basically this question 
asks whether the subject would have improved on the second number 
pro lem had he been trained initially not on a number discrimination 
(1 e one , ‘two’) but rather on an ‘umelated’ discrimination such as 
form (e g triangle v rectangle) To control for this factor, another set 
0 su jects may be given problems without a unifying concept (e g form 
en number) Their performance on the second problem will then be 
mpared with that of the subjects who had a consistent concept from 
7 ^ P^'>b]ems) If the latter 

Lve^jasned'^h fotmer, it will be concluded that they 

Sed m tW the level of complexity 

more comnlp/'°d ""I ® designs can become much 
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arWorrand ‘“^ed to dominate the 
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leads to a major dispute m this area Some investigators go so far as to 
say that ‘Abstraction, therefore, appears to have become possible only 
witb the development of verbal behaviour’ (Sbnner, 1953, pp 135-36 ) 
Others would disagree strongly with attributing the origin of abstract 
concepts entirely to the conventions of language (Piaget, 1952, Harlow, 


1959) 

Because of the importance of language, however, a great deal of 
research was done to determine the sigmficance of language in concept 
formation A common way of studying this problem experimentally 
has been to teach children to associate nonsense syllables with stimuli 
(e g , labelling) and then to study how these labels are grouped into 
higher order concepts such as classes The work of Welch and his 
associates is among the most frequently cited of this period (1939, 
a, b, c, 1940a,b; Welch and Long, 1940) and the techniques evolved 
then have continued into present day research as exemplified by the 
work of Spiker and tus associates (Spiker, 1963) 

Welch assumed that the ability of children to learn a name reflects 
the degree of generality of the category, i e object names such as 
‘mummy’, ‘daddy’ are easier to learn than first order hierarchies such 
as parent Whether in fact language concepts are learned m this way - 
from the particular to the general - is a matter of considerable dispute 
Werner and Kaplan (1963) m discussing the growth of the symbolic 
function describe how children initially apply words very generally to 
all objects bearing some association to each other Only later do they 
slowly begin to differentiate and apply the words specifically to parti- 
cular objects Thus in contrast to Welch’s assumption, there seems to be 
excessive generalization initially so that the name or sing e o j 


represents a whole class of objects 
Examination of the problem suggests that this con ra i 
largely because of a failure to define terms adequately 
understand a child’s growth m this area, it is worthwhile 
that a child finds it easier to label a single object with - 
rather than label a group of seemingly unrelate o je 
word, 0 g .t rs difficult for the child to 

entirely different objects as a table, bed, an learns 

learn the names for the individual objects fair y re J readily 

the individual names, however, he is fable to 

to any objects that look ahke or serve s,nce >ou can he 

learned the word ‘bed', he may call a sofa “ ““ „ bed, 

down on both If he had been taught to say furniture 
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This finding, however, serves to illustrate an important point, namely, 
if animals have succeeded with an experimental technique, such a 
technique, when applied to man, cannot be expected to yield qualitative 
differences between animals and man Since animals are known to 
succeed on these tasks, the most that children can do is to perform some- 
what more efficiently, but not qualitatively differently If different levels 
of cognitive functioning are to be shown to exist, it will be necessary 
to devise far more complex means of assessing learning than the simple 
but commonly used measures such as success or failure on a problem 
or the number of trials to criterion 


One aspect of these insight studies did suggest such a measure In 
contrast to the performance of animals, immediate insightful solution 
occasionally occurred in children after a delay m which the child had 
been away from the as yet unsolved problem (Alpert, 1928) This finding 
suggests that problem solving in young children is facilitated by a 
consolidation process involving representation of previously perceived 
material It will be seen later that such inner representation plays a 
sigmficant role in Piaget’s formulation on the development of thinking 
and language 

In contrast to the work of the Gestaltists on insight, much of the 
expermiental work in the 1930s was based on the idea that concepts 
foremost a way of grouping classes of stimuli having a 
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mentalists m testing for concept formation Because of the few subjects 
involved m the Gellerman study and the constant retesting of the same 
subjects, this study did not offer conclusive findings However, poten- 
tially significant differences between children and other primates 
emerged which have since proven to be recurrent themes in work on 
concept formation In general, the children learned in many fewer 
trials than did the chimpanzees The latter also displayed a much 
narrower range of equivalence of cues (e g failed to recognize the 
triangular forms if there were variations in size, background, etc), 
suggesting that chimpanzees respond more to specific properties and 
generalize less readily than do children Thus, to return to an earlier 
example, while the child’s calling a sofa a ‘bed’ may not represent a 
recognition of the higher order concept of ‘furniture’ it may represent 
the beginning of higher level cognitive functioning in that the child can 
now recognize similarities in increasingly different situations Most 
significantly, Gellerman attributed the children’s superior performance 
to their use of verbalization to direct their behaviour An interesting 
sidelight of this experiment is that on some complex discriminations 
the chimpanzees succeeded when they traced the visual stimulus wit 
their ‘fingers’ This observation was a forerunner of more recent 
findings that (see section IV - Reversal Learning) discrimination is 
facilitated when more information is obtained from a stinm us ei 
through increased attention and/or an increase in the num er o cues 
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however, he would say it as well to sofa His degree of abstraction would 
be no greater, however, than the child who had learned the word ‘bed’ 
It IS therefore important to keep m mind that the label itself docs not 
tell you the degree of abstraction of the child’s thinking This point was 
emphasized by Brown m his statement that the order of language 
acquisition is not necessarily a function of the child’s thought processes, 
but rather that, ‘the child’s vocabulary is more immediately determined 
by the naming practices of adults’ (1958, p 18), e g the adult teaches 
‘mummy’ rather than ‘parent’ In those cases where the adult uses the 
more abstract class word rather than the specific label, e g ‘fish’ is more 
commonly used than are names like ‘perch’ and ‘bass’, then Brown 
states that the usual order of concrete to abstract in children’s language 
development will be reversed 


Welch used labelling not simply as a means of studying language 
development, but also as an index for assessing young children’s 
ability to categorize (e g what sorts of objects would they group under 
the same label) Welch (1939a) however, also devised means for study- 
ing categorization without language and he was therefore able to study 
this ability in very young children For example children were asked to 
solve a senes of discrimination problems which shared a common 
category or dimension (e g they had to consistently select square as 
opposed to rounded shapes) This work is still of importance since it 
involves some of the few experimental studies of generalization m 
children as young as twelve months Welch found that discrimination 
earning of size and form occurred as early as fourteen months Children 
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tap a complex relational response (e g bigger, smaller) which requires 
a simultaneous comparison of a group of stimuli The possible sigmfi- 
cant implications of this kind of problem led to one of the most popular 
and enduring experimental paradigms m testing concept development 
- namely, the paradigm of transposition learning 


III. TRANSPOSITION LEARNING 

As indicated in the discussion of Gellerman’s work, possession of a 
concept IS commonly tested by giving children a series of problems 
where the stimuli are quite dissimilar from one problem to another, 
but where they share a common category such as form, number, etc 
A difficulty in all this work is the problem of physical generalization, 
that IS, the subject may transfer not because he sees the essential 
similarity in spite of the difference, but rather because he fails to 
see that the stimuli are different from one problem to the next (e g 
the subject may be reinforced for selecting a square v a circle, on the 
next problem the same figures may be present against a different 
background, the subject may continue to select the square not m spite 
of the background change, but because he never noticed the background 
at all) Thus the experimentalists have consistently fried to devise 
paradigms which would overcome the problem of physical generaliz- 
ation by making the stimuli so markedly different that transfer could 
occur only because of the possession of a concept Transposition 
learning appeared to be one answer to this search since it is a specific 
form of discrimination learning requiring a relational rather than an 
absolute response to stimuli For example, on a bnghtness discrimin- 
ation problem a subject may be trained to select the grey object m a 
white-grey choice and then be transferred to a grey-dark grey discrimin- 
ation If in the transfer task he selects not the previously positive grey 
object, but rather the new dark grey one, he js said to be responding on 
a relational basis (i e selecting the ‘darker* one) In this instance, a 
simple stimulus-response (S-R) model would have predicted an absolute 
choice, i e the subject should have selected the grey object since it 
was the previously rewarded one It was thus believed that this design 
overcame the problem of physical generalization since the stimulus 
identical to or most like the previously rewarded one is no longer 
correct 

Another type of transposition task that is commonly employed is the 
intermediate size problem In contrast to the two-choice task outlined 
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dimension (e g redness, triangularity, roundness, etc ) would require 
additional extensive testing Thus the results of studies asking these 
kind of questions tend to be inconclusive because the task difficulty 
depends m large measure on the particular variations introduced in the 
stimuli Another methodological difficulty is the question of whether 
children would maintain their response to a particular dimension if 
different testing procedures were employed (e g matching stimuli by 
placing identical stimuli together v consistently selecting one of a group 
of stimuli) These methodological considerations are important m 
indicating that one cannot be certain how general and inclusive a 
concept is until it has been tested under a wide variety of conditions and 
procedures 


A common way that these problems have been handled has been to 
rephrase the question so as to ask, ‘At what age can children niake 
discriminations of form, colour, brightness, etc ?’ In most of the early 
studies done in this vein the samples were fairly small and the results 
were reported for individual subjects with few tests of statistical 
significance for the overall results The findings are nevertheless useful 
or indicating the relative difficulty a child experiences on various con- 
cepts For example, Thrum (1935) m working with concepts of magni- 
u e ouiid no differences in performance on various concepts according 
to age m children 2 to 4 years old This result is m accord with the 
work of Welch (1939a, 1939b) who found that although over wide 
age ranges there was a relationship between age and conceptual 
particular narrow age range this correlation was not 
a L ^ development of 
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mediating concept (e g ‘smaller, ‘lighter’) would display both ‘near’ 
and ‘far’ transposition She also found that verbalization was highly 
correlated with success, supporting her ‘far transposition’ prediction 
Kuenne’s study was also important m that it distinguished among 
stages of verbal development (e g from having words but not using 
them to guide behaviour to verbalization directing thinking and prob- 
lem solving) For many of the experimentalists, language was often 
synonymous with labelling (i e giving a name to an object or action) 
and Kuenne’s distinction between levels of language development was 
an important step in expanding the experimentalists’ view of language 

Alberts and Ehrenfreund (1951) confirmed Kuenne’s results m a 
study which included not only the ‘near’ and ‘far’ tests, but also several 
intermediate stages They found that in older children transposition was 
achieved no matter how discrepant the stimuli For the younger children, 
however, the degree of transposition depended upon the stimuli used, 
the nearer the test stimuli were to the training stimuli, the greater the 
transposition The facilitation of transposition through application of a 
verbal label m nursery school age children has been confirmed by Spiker 
and his associates (Spiker and Terrell, 1955, Spiker, Gerjuoy, and 
Shepard, 1956) 

These studies suggested that language was required for ‘far’ trans- 
position A study by Johnson and Zara (1960), however, indicated that 
the latter could also be achieved through appropriate non-verbal 
traimng techniques such as training on two, rather than one, stimulus 
pairs In a similar study, employing the intermediate size problem, 
Gonzalez and Ross (1958) used two widely separated sets of stimuli in 
the training task Then contrary to Spence’s hypothesis, they obtained 
transposition to stimuli which were intermediate between the two 
training sets, but which exceeded the range of the stimulus generaliz- 
ation curves 

These last two studies exemplify a senes of investigations demonstrat- 
ing the role of the training tasks in determining whether a relative or an 
absolute choice is made m the transposition task In general, these 
studies have indicated that the more readily the training stimuli are 
discriminated from the test stimuli, the more will absolute rather than 
relative transposition be obtained Among the factors that aid discrimin- 
ation of the stimuli are such things as overtraimng on the initial task 
and greater physical differences between the stimuli (e g , a size ratio 
of 1 4 as opposed to a ratio of 1 2) This finding has been confirmed 
in many studies' that [have manipulated a wide range of parameters 
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above, the intermediate size problem requires the subject to select the 
middle-sized object of three stimuli In later problems, he must then 
transfer the response by selecting the middle-size object regardless of the 
absolute dimensions of the stimuli 

Cognitive theorists became interested in these problems since the 
relational response appeared to support their theory as opposed to an 
S-R model In particular, they believed it indicated a need to postulate 


an intervening mediating mechanism to explain the transposition 
phenomenon (e g an inner mental representation of the concept of 
‘greater’ or ‘lesser’) A counter explanation to the cognitive model was 
offered, however, when Spence proposed a theoretical S-R explanation 
for the transposition phenomenon (Spence, 1936, 1937, 1942) This 
explanation is too complex to be dealt with at length in this chapter In 
brief, Spence stated that the rewarded stimulus would have a generaliz- 
ation curve of excitation surrounding it resulting in the negative 
stimulus having some positive valence In the transfer task, this pre- 
viously negative stimulus would therefore have more positive valence 
than the new stimulus since it is closer on the dimension to the pre- 
viously positive stimulus As a result, in the transposition test when the 
subject selects the previously negative stimulus it will appear that a 
relative judgement is being made In Spence’s view, however, the subject 
IS merely choosing the stimulus with the greater excitatory potential 
Spence in this formulation is thus stating that contrary to its major 
aims the transposition paradigm has not overcome the problem of 
physical generalization but rather any transposition that occurs is a 
reflection of the existence of physical generalization In effect, Spence 
denies that the animal has any awareness of the relational properties of 
‘ hypothesis, Spence predicted that animals 
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Similarly, cognitive theorists have moved closer to the S-R position 
m that they recognize that both absolute and relational processes may 
coexist (Stevenson and Bitterman, 1954) One reason for this ‘merger’ 
of the two views is that the results of many experiments fail to clearly 
support one theory or the other One of the more recent theories pro- 
posed to explain transposition, the ratio theory, has also failed to 
receive definitive substantiation (Zeiler, 1963a, 1963b) 

The limitations and ambiguities of the transposition technique have 
led investigators in this field to seek other experimental paradigms One 
of the most popular in use today is that of reversal learning In trying 
to understand the research on reversal learning, it is well to keep in 
mind the language - v - non language based hypotheses put forth m 
the transposition work As wilt be seen below, in essence this same 
controversy arises again as investigators seek mechanisms to explain the 
findings they obtain 


IV. REVERSAL LEARNING 

In reversal learning, a subject must m a first task leam to select one of 
two (or more) stimuli, He is then required m a second task to select 
one of the previously incorrect choices, i e he must learn to reverse 
his response to a particular situation It should be noted that, just as 
with transposition, a major purpose of the reversal learmng paradigm 
IS the hope that it would overcome the problem of physical generaliz- 
ation (i e since the correct choice must be reversed, the subject cannot 
succeed by selecting the object that looks like the previously correct 
object) In addition, since the ability to reverse enables an organism to 
meet new demands m an altered situation d also seems to be a highly 
adaptive mechanism for functioning in the real world and not simply m 
an artificial laboratory setting 

Withm the past few decades reversal /earning has specifically attracted 
researchers interested m the role of language m concept development 
These investigators believe that language is the key factor in providing 
the flexibility and abstraction required for reversal learning, i e the 
child learns not to select a particular stimulus (such as black) but 
rather through language can >\ith facility select any one of the whole 
range of stimuli sharing a common dimension (such as black, white, 
grey on the brightness dimension) In this view, reversal learning is 
therefore thought to be a useful technique for assessing the age and the 
way in which language begins to influence and to direct behaviour 
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(Jackson, et al , 1938, Rudd, 1957, 1960, McKee and Riley, 1962, 
Reese, 1961, 1962a) 

These studies suggest that transposition may paradoxically result 
both from failure to recognize that the test stimuli are different from 
the training stimuli (e g m the ‘near* transposition) and from a much 
more highly sophisticated recognition, through either verbalization 
and/or specialized training, that although the stimuli are physically 
different, they share a common attribute (e g ‘larger*, ‘brighter’, etc ) 
This seeming paradox highlights the ever present problem of determin- 
ing whether generalization and equivalence represent a failure to dis- 
criminate or conversely the ability to recognize essential similarities 
while nevertheless differentiating among the individual stimuli Accord- 
mg to Rudd (1960), whether or not an organism will show transposition 
will depend upon the degree to which perceptual differentiation has 
proceeded, with no differentiation, relative responses occur, as differ- 
absolute responses tend to occur, then as differenti- 
ation develops further, relative responses begin to re-emerge 
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unproven assumptions (e g slow learners need not be non-mediators, 
there is no clear demonstration that mediation occurred, etc ), it has 
aroused considerable interest because it has broadened the range of the 
phenomena normally encompassed by S-R theory 
As a means of Verifying these hypotheses, pre-kindergarten age 
children were then tested (Kendler, Kendler and Wells, 1960) since at 
this age most children should be premediational and therefore show 
better nonreversal than reversal shifting Again using the dimensions 
of size and brightness, the authors report verification of their hypothe- 
sis However, in this study in contrast to the one cited above, the training 
task involved only a single dimension (e g brightness) with no irrelevant 
dimension present Therefore, the two studies may not be comparable 
In the first (Kendler and Kendler, 1959), the children may have learned 
to avoid the irrelevant cue (e g avoid size when brightness was correct) 
and thus found nonreversal shifting difficult since they then had to 
select this previously negative dimension In the second study, however, 
(Kendler, Kendler, and Wells, 1960) nonreversal shifting may have been 
easy not because the children were younger but rather because they 
could have no bias against the dimension used in the second task That 
dimension had not been present m the first task and thus the children 
had no opportunity to learn to avoid it In the author’s view the role 
of the irrelevant cue may prove to be a crucial variable in studies of the 
relative difficulty of reversal v nonreversal shifting For example, it 
may be found that nonreversal shifting is more difficult than reversal 
shifting when the nonreversal shift contains a dimension which had 
been previously irrelevant Learning of the first task will then be facili- 
tated if the subject learns to avoid the irrelevant dimension while his 
learning of the second nonreversal shift task will be hampered since the 
irrelevant dimension now becomes relevant 

Such discrepancies m design illustrate the difficulties m drawing valid 
conclusions in this area For example, in some studies the same stimuli 
are used for training and reversal, in other studies new stimuli are used 
m the reversal task but they employ the same relevant dimensions as m 
the training task, sometimes there is an irrelevant cue and other 
times not, sometimes a physical dimension such as size or colour is 
reversed, while at other times, position responses are reversed, and 
these may be qualitatively different problems (Bittennan, 1965) 

Even without questioning the design of the reversal experiments, 
however, there is doubt as to whether mediation and m particular verbal 
mediation need be invoked to explain reversal learning O’Connor and 
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In particular it has been postulated that it is not until about the age of 
five years that children develop a verbal mediating response This 
verbal mediation deficiency hypothesis (Reese, 1962b) states that before 
a certain age children are deficient in their ability to use verbal mediation 
to direct their behaviour and as a result have difficulty m reversal 
learning 


Since the experimental situation is so important, the methodology of 
the reversal studies will be discussed in some detail In one investigation 
(Kendler and Kendler, 1959), kindergarten children (5-6 years) 
were trained on a discrimination problem with two pairs of stimuli 
which differed both in size (e g large v small) and brightness (e g 
black V white) Only onestimuluswithmaspecificdimensionwas correct 


(e g the large stimulus in the size dimension), the stimuli in the other 
dimension (e g both brightness stimuli) were irrelevant to the solution 
of the problem After solving this problem, the children were required 
to solve a second discrimination m which they either had to reverse 
their previous choice (e g select small) or shift to the previously irrele- 
vant dimension (e g select black rather than either large or small) The 
former IS termed a reversal shift, the latter a nonreversal shift A single 
uni -R theory , which the Kendlers believe applicable to non-verbal 
animals, would predict that it would be easier to respond to the pre- 
yiously irrelevant dimension (which was partially rewarded) than to 
stimulus (which was never rewarded) 
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courages the discrinunation process so that the organisms both differ- 
entiate the stimuli more readily (eg in a large-small discrimination, 
they discern the size difference more clearly) and also recognize more 
readily when a change in reinforcement has occurred (e g because of 
the consistent reinforcement received during overtraining, they are 
readily aware when the reward changes from the large to the small 
stimulus) 

Since these investigators are interested in the subject’s ability to 
handle stimuli sharing the same dimension, they have broadened the 
experimental question so as to study not simply reversal-nonreversal 
shifting but also to include shifting wit/rm as opposed to across stimulus 
dimensions (i e mtradimensional shifting, such as from one set of 
colours V extradimensional shifting such as from colours to forms) In 
this framework it should be noted that reversal learning can be con- 
sidered one specific form of mtradimensional shifting (the stimuli are 
in the same dimension, but the reward is reversed) According to investi- 
gators m this area, the attention theory model that is used to explain 
mtradimensional learning can therefore explain reversal learning, no 
verbal mediation hypothesis need be invoked Unfortunately, the 
studies conducted on children to test this hypothesis have used subjects 
with mental ages over d years (Youniss and Furtb, 1964, a, b, Furth 
and Youmss, 1964, House and Zeaman, 1962) Since children at this 
age readily use verbal mediation, these experiments do not offer a 
means of differentiating between the predictions of the verbal v the 
attentional mediation theories 

The fact that these theories make few differential predictions prob- 
ably reflects also weaknesses in their construction But it also 
reflects the fact that many maior changes in thought and behaviour 
occur at about 5-6 years The child at this age is not simply charac- 
terized by a sudden growth m control of behaviour by language, but 
also by better attention, greater ability to delay, growth of different 
conceptual categories, greater frustration tolerance, etc Until much 
more carefully controlled expenments are devised which will separate 
these factors, it seems premature to attribute facility in reversal learning 
to any one of them 


V. LEARNING SET 

In many of the previously cited cxpenmcnts, the problems involved 
discrimination learning, i e learning to select which of two (or more) 
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Hermelin (1959) conducted a size discrimination experiment on mental 
defectives and normal children, both groups with a mental age of about 
5 years They found that the defectives, who are known to be weak 
in verbal development, were able to reverse more easily than the normal 
children The authors attribute this result to the fact that the defectives 
did not use language and so had no mediating response to conflict with 
the new learning m the reversal problem When the defectives were 
taught the relevant verbalization, their reversal performance was 
significantly poorer It was hypothesized that the previously appropriate 
verbal response (e g ‘pick the big one’) persisted in the reversal situ- 
ation (e g when ‘small’ was now correct) and thus misguided the sub- 
jects A mediational hypothesis need not be altered by the finding that 
language when used m a specific, rather than general way (e g , ‘big’ 
rather than ‘size’) can function to misdirect behaviour However, this 
explanation can not readily account for the better performance of the 
defective children in the first part of the study when language was not 
used 


The results of studies on reversal learning m non-verbal animals pose 

an even more serious argument against the verbal mediation hypo- 

thesis As that hypothesis would predict, most studies on animals have 

found reversal learning to be more difficult than nonreversal learning 

(Kelleher, 1956, Mackintosh, 1962, Lawrence and Mason, 1955) 

However, with overtraining, many although not all studies report a 

facilitation of reversal learning in animals, including easier reversal than 

nonreversal shifting (see review article by Paul, 1965) The explanation 
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select the correct stimulus, i e if he was wrong on the first trial, he will 
change his response on the second trial, if he was correct on the first 
trial, he will continue to respond to that stimulus Different training 
methods have been used to achieve learning sets or one-tnal learning, 
sometimes a set number of trials on each problem is given regardless of 
whether solution is achieved on the individual problems In other cases 
criterion must be reached on each problem before the next problem is 
presented, etc 

Of particular interest is the fact that the curve of interproblem learn- 
ing IS similar to that of intraproblem learning, i e the percentage of 
correct responses on the first few problems is similar to chance or what 
has been termed trial and error performance at the start of intraproblem 
learmng Performance, however, slowly improves from chance until 
one-trial learning occurs Thus, in both intra and interproblem learning 
the initial number of correct responses is at chance, but shows a gradual 
rise until almost perfect performance is attained However, if one 
looks at the intraproblem learning curves of the lat^r learning set 
problems (i e when the learning set is established), the curve does not 
look like a normal continuous learning curve Rather it resembles that 
of insightful learning where there is an immediate rise to near perfect 
performance from trial one to tnal two Thus, in this system, insight is 
the result of having developed learning sets prior to the particular 
situation m which insight is demonstrated 

The learning set phenomenon was originally found m non-human 
primates but its application has since been extended both downwards 
and upwards in the phylogenetic scale There are many interesting 
studies dealing with differences among species m the facility with which 
they acquire learning sets (see Harlow, 1959) Generally, it may be 
stated that the ability with which learning sets are developed correlates 
with the evolutionary status of a species, that is, the higher up the 
evolutionary scale, the more easily are learning sets formed 

This finding is of importance to those interested in the issue of whether 
the cognitive abilities of various species are qualitatively or quantita- 
tively different (see Bitterman, 1965) Advocates of learning sets have 
generally taken the stand that since non human primates easily form 
such sets, there is nothing qualitatively different between the abilities 
of man and other primates As a result, studies with humans have been 
concerned not with whether language or complex thought processes 
uniquely influence learning sets, but rather with defining test and 
subject variables which influence how rapidly a learning set is formed 
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stimuli IS consistently rewarded Investigators m concept formation 
used this technique to determine whether an organism could apply a 
unifying concept across a variety of problems (e g always selecting 
‘the bigger one’, ‘the brighter one’ of physically disparate stimuli) There- 
fore, the focus of interest was not simply to determine how easily 
a problem was learned (intraproblem learning) but rather how easily 
It was learned relative to a previous problem (interproblem learning) 
This latter type of learning deals with increasing facility m coping with 
successive problems and forms the basis of the phenomenon of ‘learning 
set (LS) As defined by Harlow (1959), the term learning set does not 
refer to all transfer in problem solving situations, but rather to a 
speeific type , i e ‘The transfer between many problems of a single 
class instead of the more commonly studied transfer between problems 
of disparate classes or transfer between a few problems of a single 
class’ (p 494) Learning sets may be further identified by the class of 
problems used m establishing the set Thus, there can be discrimination 
learning sets (a different pair of stimuli is used m each problem), 
reversal learning sets (the correct response varies from one stimulus to 

problem), oddity learmng sets (selecting the odd 
stimulus of three stimuli)’ etc = r s 
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situation and thus it cannot stand as a general theory of learning*. 
Nevertheless, error factor theory may offer a unifying explanation for a 
variety of phenomena For example it may be relevant to the facilitation 
of reversal learning by overtraining, i e the more training, the more the 
suppression of error factors Therefore in the overtraining reversal 
situation, the increasing suppression of error factors produces positive 
transfer Although learning set had not been extensively explored with 
children, the error factor theory may also prove useful in understanding 
their behaviour Many difficulties that young children have m Jearmng 
may be based not simply upon a failure to learn the appropriate stimuli, 
but rather on the fact that they adopt inappropriate hypotheses which 
then govern their behaviour In addition, especially m very young 
children with low frustration tolerance, if these ‘hypotheses’ fail to be 
rewarded, the children may become distressed and fail to learn It may 
be important, therefore, that the teaching methods with young children 
be directed not simply towards teaching the appropriate responses, 
but also towards controlling inappropriate response tendencies m the 
child The most appropriate techniques for suppressing error factors in 
children, however, remain to be determined 

VI. EVALUATION OF EXPERIMENTAL TECHNIQUES 

Common to the various theoretical models thus far discussed was the 
hope that carefully controlled expenmenfaJ conditions would provide a 
clear understanding as to the nature of children’s thinking and the 
mechanisms underlying it Yet, despite these attempts, two reviewers 
of children’s learning have made the following contradictory claims 

1 ‘There are no learning processes which are unique m children, as 
opposed to animals or adults’ (White, 1963, p 196) 

2 ‘It appears, then, that two Icanung-set theones are needed, to 
account for learning sets in infra human subjects, a theory might be 
based on traditional stimulus-response learning theory, and to account 
for learning sets in older children and human adults, a theory of verbal 

learning and mediation is adequate’ (Reese, 1963, p 138-9) 

Thus, despite the use of stringent experimental procedures, no clear- 
cut understanding of concept formation in joung children has been 
obtained In addition to this confusion, a variety of questions anse 
concerning the limitations of the methods developed by the expen- 
mcntalists One of the first questions that anscs concerns the issue as to 
» See also Vot I. Chapters 4, 5. for a fuller discussion (E.A-L.) 
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In particular, the factors studied m children have been concerned with 
external aspects such as the number of trials per problem and the kinds 
of stimuli used, or with subject variables such as IQ, chronological 


age, mental age, etc (see review article by Reese, 1963) 

Most of the aspects of the learning set phenomenon found in animals 
have been confirmed in humans However, the single most important 
difference is that if normal children of about 5 years are trained to 
criterion on a first problem involving simple object discrimination, then 
by the second problem one-trial learmng is estabhshed It should be 
noted that by no means all learning sets m children are formed this 
quickly However, the rapidity, at least under certain conditions, of the 
formation of learmng sets in humans and never m sub-humans suggests 
a striking, and perhaps qualitative, difference m the problem solving 
capacities of humans v other primates The factors that account for 
this difference (e g language, greater attentiveness, better memory, 
etc) remain to be determined 


Although learmng set studies have not added significantly to our 
knowledge of children’s learning, the theory proposed to account for 
the phenomenon may be of importance m understanding children’s 
problem solving capabilities The theory, termed the ‘error factor 
eory (Harlow, 1959), is unique in that it places its emphasis not on 
the learmng of the positive (reinforced) stimulus, but rather on learmng 
to avoid the negative (nonreinforced) choices This theory therefore 
states that learning occurs due to a progressive elimination of errors 
f«vJ factors 1 stimulus-perseveration (repeti- 
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and 6) It seems obvious to many theonsts that such a significant feature 
should exert a major influence on thinking and problem solving How- 
ever, m many of the studies where language was invoked as an ex- 
planation for children’s behaviour, it seemed a reasonable, but not 
a necessary hypothesis Other hypotheses, such as attentional mechan- 
isms, offered equally good explanations As a result, there is little 
decisive evidence demonstrating the significance or lack of significance 
of language on thought The ambiguity of this situation has produced 
a range of interpretations where at one end of the scale the structure of 
language is believed to determine man’s thoughts and concepts (Whorf, 
1956) to the other end of the scale where language is believed to have no 
‘direct, general, or decisive influence on intellective development’ 
(Furth, 1964, p 145) 

An additional weakness of much of the experimental work is the way 
in which language has been defined Language is frequently viewed as a 
label which is evoked by a particular response, it is thereby seen as a 
response-produced cue that is linked up to the traditional S-R frame- 
work As such. It has advantages over a simple S-R connexion, i e 
It can be evoked in the absence of physical stimuli (‘self-signalling’), it 
can be applied to arange of phenomena thus encouraging generalization, 
etc The experimentalists have also recognized levels in the use of 
language ability indicating an awareness of the complexities of a verbal 
system (e g verbalization accompanying a response but not serving 
to direct the response, spontaneous verbalization y elicited verbaliz- 
ation, etc ) (Kendler, 1963, Spiker, 1963, Kuenne, 1946, Luna, 1957) 

Other theorists such as psycholinguists (e g Miller) and Gestaltists 
(e g Werner) would argue that the experimentalists still have a much 
too simplified view in that language, both m its origins and develop- 
ment, functions m much more complex ways For example, they would 
claim that viewing language in terms of labels restricts concepts to the 
classification of objects and thus fails to explain the higher level con- 
cepts This argument concerning the experimentalists’ view of language 
IS basically similar to the criticisms raised against other of their formu- 
lations , namely, that the present restneted laboratory techniques do not 
permit an adequate understanding of the full range of children’s 
thinking nor of the psychological processes involved In particular 
questions are raised concerning whether the full range of children s 
abilities could have been tapped through the use of experimental para- 
digms which were based on techniques developed for sub human ani- 
mals As stated by Bitterman (196^, ‘The simplest problems would 
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whether these paradigms, restncted as they are to discrimination learn- 
ing, reflect the way m which concepts, or even any sigmficant group of 
concepts, are learned In many animal studies, it is assumed that the 
animal does not possess the concept (e g ‘redness’, ‘roundness’, ‘big- 
ness’) before the experiment, but rather learns it through exposure to 
and/or reinforcement of the relevant stimuli In studies with children, 
however, they generally do possess the concept before the experiment 
and their experimental task is to recognize which variables determine 
the correct solution (e g position, colour, size, etc ) It might be argued 
that even though children possess the concept before testing, they learned 
it in their natural environment in much the same way as animals learn 
It in the experimental setting This question remains to be investigated 
As noted in the introduction, a question also arises as to whether the 


differences among concepts are quantitative or rather qualitative, and 
as such should not be grouped as one entity Even if discriminations 
of physical properties, such as colour and size, are considered to be 
concepts, do they involve the same cognitive processes as do much higher 
level concepts such as mathematical symbols, disjunctive concepts, the 
concept of a concept, etc '> In the former case the concepts are clearly 
led to physical properties which can be fully illustrated by example, m 
♦i, Jilthough examples containing the concept may be pointed 
out, there are no precise physical dimensions which contain the concept 
AS a result, these latter concepts involve a much higher order of 
abstraction and are increasingly removed from specific physical stimuli 
attempted to bypass this issue of levels of 
acQuirp u ‘the question of whether animals can 

concents anH^ ^ about what species can acquire what 
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devise situations m winch the label or category was not bound to a 
particular physical characteristic, but rather represented an abstraction 
of some aspect of the situation The abstraction could then be dissoci- 
ated from the particular stimulus and applied to any relevant situation 
This type of design was in large measure responsible for the development 
of the transposition and reversal paradigms However, the prototype 
used in all these experiments, namely that of discrimination learning, is 
by definition tied to restricted physical properties (e g colour, form, 
size, etc ) The binding to physical characteristics makes it extremely 
difficult, if not impossible, to design discrimination tasks which ybrce 
the use of a truly abstract formulation Certain concepts do begin to 
tap this kind of abstraction, for example, time ^ast, present), space 
(near, far, under, over) and causality (sequences of actions and their 
consequences) These concepts are more abstract in that no direct or 
single physical referent can exist which clearly demonstrates the concept 
In fact most of them require an evaluation and comparison of several 
factors and they cannot be illustrated through the standard type of per- 
ceptual discrimination in which only two or three stimuli are present 
Examination of Piaget’s work makes it immediately apparent that 
these are precisely the sorts of concepts m which he is interested In 
addition, Piaget, did not restrict himself to a limited methodology and 
was therefore able to explore such abstract concepts as space, time, 
permanence, velocity, number and movement It is apparent that 
Piaget has been influenced by the physical sciences and the develop- 
ment of concepts which proved fruitful m these sciences The behaviour- 
ists, as indicated earlier, were also influenced by the physical sciences 
In the case of behaviourists, however, the example of the physica 
sciences led them to conclude that anything 

capable of being studied scientifically, they adopted th^^t^dology of 
science By contrast, the scientific influence on Piaget dual 
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not serve to reveal distinct modes of intelligence and different neural 
mechamsms at work in various animals’ (p 92) Therefore a basic 
question must be asked as to whether the experiments cited above truly 
tested concept formation in young children 
In analysing the bulk of the experimental work reviewed here, it is 
apparent that the study of conceptual development has been confined 
to a quite narrow range of phenomena - in particular, categorization 
(applying nonsense syllables), selection of a physical attribute or 
dimension (size, colour) or a relational response (bigger, brighter) 
The aim underlying these varying techniques was that of trying to 
have a child unify physically different stimuli through the application 
of a common category or mediator Many investigators feel that this 
cannot be a full measure of concept formation Entire areas of con- 
cept development seem to have been neglected - for example, the role of 
imagery in thinking, the processes that allow language to develop, the 
development of creative thinking, the pre-verbal conceptualization of 
the child, the role of logical and illogical processes in thinking, etc As 
noted in the introduction, the behaviourists would say that many, if not 
all, of these questions cannot be investigated scientifically, at least for 
the present, and therefore they should not be considered Yet this answer 
seems very inadequate since from both a practical (e g education) and a 
philosophical viewpoint, these areas pose intriguing and important 
questions It is precisely because Piaget has grappled with these issues m 
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required for all symbolic activity In addition, even when language 
develops, he does not believe that it alone can account for a complete 
understanding of mature symbolic activity, such an understanding 
requires a delineation of the whole range of types of reasoning and 
problem solving that are available to the child (e g not simply language, 
but imagery, logical reasoning, gestural symbols, imaginative thinking, 
developmental changes in classificatory behaviour, etc) In essence, 
then, Piaget is concerned not with establishing a theory for any par- 
ticular or limited set of concepts or mechanisms involved in conceptual 
development but rather m establishing a theory for the total conceptual 
capabilities of the child 

A question logically arises as to how to determine the various 
mental mechanisms available to the child The issue of methodology 
again offers a sharp contrast between the work of Piaget and that of the 
experimentalists Piaget’s techniques are noteworthy m that he fre- 
quently does not use standardized procedures In fact, his analysis of 
the sensorimotor period (i e 0-2 years) is based on his observations of 
his own three children m the simple problem solving situations he 
created for them Many of his interpretations of early language be- 
haviour are similarly based on observations of children m natural 
settings With slightly older children (e g about 4 years) who are more 
testable, Piaget does use some experimental intervention In contrast 
to the experimentalists who have tended to search for ‘the paradigm’ 
indicative of concept formation, Piaget has used a variety of less welJ- 
controlled techniques In particular, he uses a modified clinical approach 
where questioning by the experimenter is often central as well as varied 
accordingto the child’s individual responses By contrast, the experiment- 
alists apply the identical method to all subjects and any questioning that 
occurs takes place after the experiment as a supplement to the results 

As IS inevitable in any system as complex and extensive as that of 
Piaget, there are areas of weakness These weaknesses, however, do not 
detract from the fact that this theory remains a major and singular 
achievement m ascertaining the complex mental development of the 
normal child 


SUMMARY 

Concept formation in >oung children is a complex area of psychologi- 
cal research which has been approached dificrcntly depending upon the 
theoretical orientation of the investigator Two of the major orientations 
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functioning of children differs from that of adults, they have not care- 
fully documented the myriad developmental changes that the children 
undergo Some implicit recognition of these changes is evident from the 
fact that, m testing concept formation, the experimentalists give more 
difficult problems to older as compared to younger children However, 
the selection of appropriateproblemshas usually been determinedempiric- 
ally and not on the basis of any theoretical developmental framework 
Piaget is contrasted to the experimentahsts not only in his delineation 
of developmental changes but also m his emphasis on the fact that these 
developmental capacities and limitations determine the type of reality 
that the child will experience For example, the concept of time will be 
different for a five year old child and one aged nine It will be 
different not because of the presence or absence of a single factor such as 
language, but rather because the entire mental structure of the young 
child will prevent him from having concepts as sophisticated as that 
of an older child (i e he has limited experience, he has difficulty in 
retaining objects m mind when they are absent from view, he cannot 
simultaneously compare several objects or events, etc ) 

By contrast, the experimentalists believe that the child develops an 
awareness of the concept through repeated exposure to a variety of 
instances of the concept, the stimulus must be ‘stamped in’ for the 
concept to be attained The child is therefore essentially regarded as a 
passive participant m the learmng process Piaget, however, views the 
chi d as playing an active role in understanding reality, the child /rom 
bmh constantly seeks to adapt to and impose an order on the reality 
confronting him An inevitable conclusion from Piaget’s theory is that 
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m present day research are those of the experimentalists (behaviourists) 
and those of the cognitive theorists Each group has its own questions, 
methods, and interpretations m deahng with the data in this area The 
experimentalists, strongly influenced by the methodology of the physical 
sciences, have attempted to develop a science of cognitive ability based 
solely upon quantifiable behaviour A second influence, namely that of 
evolutionary theory, has led them to an interest in such questions as 
whether children’s thinking is qualitatively or only quantitatively 
different from that of animals They are particularly concerned with 
defimng the role of language in children s concepts since complex 
language is unique to man The experimentalists have relied upon con- 
trolled laboratory situations where the range of possible behaviour is, 
of necessity, limited In particular, they have developed specific para- 
digms which they believe to be experimental models of the way in 
which concepts develop Illustrative of this approach has been the work 
on transposition, reversal learmng, and learning set This work has 
yielded sophisticated experimental designs and analyses, but it has 
failed to yield unequivocal answers to the questions to which it was 
directed The ambiguity seems to have developed in part from the fact 
that the paradigms used dealt with limited situations which could tap 
only physical dimensions (e g colour, form, size) rather than broader 
conceptual categories The paradigms therefore may not have reflected 
the total range of the child’s capacities nor the way in which concepts 
develop m his normal environment 
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feature of skilled performance is that it involves learning But there is 
no general agreement as to whether skill should be regarded merely as 
one sort of learning, whether it is best considered as a separate entity or 
whether the difference is merely one of terminology To make matters 
more complicated it may be argued that, far from being a limited sub- 
ject of academic study, skilled behaviour provides the key to learning or, 
■nHpprl to all adaptive existence The student attempting to acquire a 
bnl^pppd knowledge of the subject may be seriously misled in his 
perspective, or merely bewildered, when faced with texts written at 
different periods with varying semantic presuppositions and theoretical 
standpoints For this reason it may be of value to sketch some changes 
m psychological approach which may be borne in mind when con- 


suiting relevant texts * j 

As a specialized area of psychological investigation, the study of 
‘skill’ has traditionally been delimited, although concepts “e^hods o 
approach and fields of application have changed 
reasons or precipitants for these changes 

accident not directly related to the science H 

social demands Thus, military requirements during the S«ond Wor d 
War demanded new psychological techmques and •'jf' 
specific, practical and usually complex P^ 

ments in the study of skill were led by a 8^"=” .f m 

experimental psychologists whose training a aircrews the 

research related to such problems as the 

trammg of bombers and^n.^^ 

upon radar operators Their concep 

owed a great deal to Kay (1957) has pointed out, research 

those of pre-war investigators As K y t / responses or 

m skins up to about 1940 w. prima^ X " ^.V^e^irom 
■output’ Post-war skill rescamh h- ^tud 

mental factors or input The in human operator 

discernible m contemporary , „hich includes input and 

as a Imk, component or -channel najystem^^ 

output Meanwhile, other ^ experimental learning 

‘response’ approach m drawing But nowadays they 

situations such as rote-learnmg . „ studying ‘learning’ rather 

would be regarded in psychologi -eserved for the work of inves- 

than -skill’ The latter term IS cur em^y«s«v=^^ 

t.gators using the I„ chef words, the term ’skill m 

postwar group referred to abov 
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I, INTRODUCTORY NOTE 

The basic aim of this chapter is to introduce the reader to some of the 
ideas produced by psychologists investigating human skilled behaviour, 
and to outline some relevant findings For the practical application of 
these to teaching, the reader is warmly recommended to read two 
admirably lucid books by Knapp (1963) and Holding (1965) 


II. ‘skills’ and ‘skill’: psychological 
APPROACHES 

The first problem to be faced m any general discussion of the present 
topic IS that the word ‘skill’ has different meanings for different people 
In lay sense it is in common use, but with varying connotations We 
speak of a schoolchild ‘acquiring the basic skills’, pressed for further 
examples we might cite such divergent activities as gymnastics and 
taigby football and chess Here we imply the definition 
s I S m terms of apparently circumscribed abilities, tasks or pur- 
suits Or we can refer to a statesman as having ‘skill in negotiation’, or 
InnrL ‘^'',11 m interpretation’ We may refer 

melv ,o ^ ''‘“’‘*'‘"8 “PP’-O'’- 

usme the? a" : 11 ?‘ ■“ work’ In such examples we are 

thT,n?v,7? u ? '^'ootor of performance, suggesting that 

IS no ‘f ? ' psychology the usage of the term ‘skill’ 

De?fie 0 more 

Sacu?wh? ?" !, Psychologists could assemble a list of their 

Jo tte much ? “ *^‘"8 mvest, gators of ‘skill’ as opposed 

ManJ ^loovfn '"‘h ‘>=^™mg’ in geLral 

on ‘iLmine’ n ‘sh'll’ os well as 

learning. Clearly the two have considerable overlap, the crucial 
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with maximum certainty, often with the minimum outlay of time or 
energy or both ’ (Knapp, 1963, p 4 ) 

But more acceptable to skill psychologists, because it high lights what 
seem to be the crucial psychological problems involved, is the statement 
by Fitts (1964), who defines a skilled response as 

‘ one in which receptor effector-feedback processes are highly 
organized, both spatially and temporally ’ (Fitts, 1964, p 244) 

Probably the majority of contemporary investigators of skill would 
agree with Fitts that the central problem is how such organization or 
pattermng takes place For the most profitable approaches to the 
subject have been those which emphasize selection, organization and 
integration Such approaches imply a rejection of the view that skill 
should be studied in terms of habit formation or simple stimulus- 
response chains But before proceeding to examine this issue it will be 
as well to summarize some of the common features of skilled activity 


III THE CHARACTERISTICS OF SKILLED 
PERFORMANCE 

In what way does the performance of a skilled person differ from that of 
the beginner'’ This is a much more difficult question than it appears at 
first sight, and psychologists are not yet agreed on the nature of the 
answer It seems clear that the solution cannot be expressed mcrel^y in 
terms of the end resuU of the skilled activity The achieseraents of the 
skilled arithmetician, seamstress or athlete cannot be attained by the 
beginner But there arc many activities, usually of a less W' " 

for instance, sorting tasks, and maze learning ” " ^ „ 

achieves the correct result though with less consistency There .ye oin^, 
such as puzzle solving, where he may well succeed, C 

important changes with increasing skill seem to occur no i 
result alone but in the w ay m which the result is accomplishc 
In many skilled activities improvement is ysessed in I 
and It IS eommonly assumed tint the ""I'/^'-^ .hrsTnm 

any activity reffects the level of skill But m “bsolute mrms hisjs^nnt 
necessarily so In some skills the overall time 

improved ability, m others, the overall Woodworth (1938) 

taken for each individual movement may beginner 

pointed out, expert performance is “ ‘^.Sved 

exeeutedmorer-apidly Thechanges which areassoaated with impro eo 
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psychology reflects professional usage rather than classificatory preci- 
sion Partly for this reason no formal definition of the term seems as 
yet to have received unanimous acceptance within the discipline 
The lack of a standard defimtion also reflects changes m ideas about 
the scope and implications of the specialized study of skill At one time 
psychologists used the term only m reference to motor performance 
Subsequently the realization of an essential interrelationship in many 
activities was indicated by the introduction of the term 'perceptual- 
motor skills’ And, finally, it is becoming increasingly accepted that the 
same concepts and methods which have been applied to the study of 
perceptual-motor skills may well prove useful in the study of language 
development, concept-formation and problem-solving This view is 
paralleled by another discernible trend m skill psychology In the first 
paragraph above a distinction was made between ‘skills’ as tasks and 
skill as a level of performance It is fair to say that most contemporary 
psychologists are concerned with the latter rather than the former 
Earlier theorists tended to analyse the characteristics of particular 
activities such as swimming or archery, which were taken to be ‘typical 
skills This involved attempts to define what were ‘skills’ and what were 
not, or to distinguish between ‘high grade’ and ‘low grade’ skills To 
most modern skill psychologists such classification would be a red- 
herring endeavour, which is avoided by studying the nature of the 
develi^ment or acquisition of skilled behaviour rather than the task as 
such From this point of view, not only fencing and football, but walking, 
talking and using a knife and fork are germane to skill study For the 
same reason the plural form skills’, with its connotation of specific, self- 
nnhw** ‘‘"n becoming less prevalent in psychological 

nerf^rmre ■ " ‘skill’, by ‘skilled 

snecific ml similar terms which are neutral as regards the 

pcXLT 

foJmuIam'n"'’'.™^ investigators have ventured to 

noT ‘he fact that, as 

Wto 15 'l n '■'“^htig for what is, and 

cm Of the dZm V ^ of ‘h= skills field’ On^ way 

II to IS done nth ^ th ° nn operational definition (stressing 

II to IS done, rather than Aon it is done) as does Knaon fl963t in her 
very interesting diseussion of this vciy problem ^ ^ 

■ . . skill IS the learned ability to bring about predetermined results 
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integrated temporally as well as spatially Similarly the actual size of 
‘umts’ of performance increases with skill In many activities this may 
be observed as a decrease in jerkiness and the development of grace 
Thus the golfer develops a ‘good* swing and the tennis player not only 
masters a stroke but learns to position himself tactically after making 
the stroke The classical examples of anticipation and of the enlarging 
of units of performance occur m telegraphy and typewriting where the 
skilled operator becomes more able to ‘copy behind’ i e to receive 
larger chunks of message before actually writing 
With improved skill there comes an automatization of response 
Introspectively this is reported as a diminution of conscious control 
The skilled performer does not have to ‘think about what he is doing 
Experienced car drivers often report driving long distances and under 
varied conditions without being aware of some portion of the journey 
so that they ‘wake up’ to find they are miles farther on than they had 
realized The skilled games player will carry out intricate activities 
‘instinctively’ (It is clear, of course, that sblled behaviour is not 
‘unconscious’ at all levels, the operator or subject’s perceptual func 
tionmg must be heightened during performance ) This automatization 
IS presumably associated with the development of larger work ‘units and 
as Welford has suggested, with the virtual elimination of uncertainty 
m performance So that it is not surprising that relative diminution m 
skill, as when task difficulty is radically increased, is accompanied by 
de automatization The operator becomes aware of aspects o is 
haviour and the task which he had previously taken for gran e 
The car driver entering a patch of fog notices his ^ ^ 

becomes uncomfortably aware, for instance, of muscular si nes , 


of ventilation and the sound of his engine 

One further important characteristic of skilled behaviour w 
follow automatization is its reliability as compare wit e 
performance The latter may reach a level where h>s en resu 

to be as speedy and accurate as that of a highly skil e 

performance will be less resistant to unfavourab e ‘ 

the seasoned observer will suspend assessment o an up 

young athlete until he has seen him perform under abilities 

apilot has finally to be judged m terms of his ability o re „~cessanly 

m an emergency The top rank golfer or chess p ayer i 

ahays better than the competent to disintegrate 

performance is more consistent His skill level is e 


in distracting or disturbing situations 


E 
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skill seem to be reflected not m the overall speed but in tlie rclatnc rotes 
of component activities Thus, skill m motor activities is character- 
ized by the absence of fuss or hurry, and the skilled exponent’s per- 
formance seems relaxed, graceful and unhurried Clearly this is the 
outcome of the temporal reorganization of sequential movements 
rather than mere speed Bartlett (1947) stresses the central im- 
portance oVtimms' as opposed to Umte' in the consideration of skilled 
activity 

One way m which unhurried performance is achieved is by the 
elimination of surplus movements, activities or processes, or what 
Bartlett calls ‘the suppression of flourishes’ In motor skills such ns 
learning to ride a bicycle or play golf this is clearly discernible To some 
extent such surplus movements may be due to faulty co-ordination But 
it IS also likely that in the early stages the learner may be maximizing 
ieedback cues (to his posture, balance and control) which become 
unnecessary as he improves Similarly, m mental tasks he learns to 
Ignore inessentials, and no longer needs as many mental checks as he 
did initially Thus at this, and other levels, the learner utilizes active 
inhibition m his selection of the responses available to him In fact, one 
aspect of most skill development is that the subject becomes able to 
carry out the task with less information (be it sensory, perceptual, 
cognitive or social) because he is better able to comprehend and benefit 
trom such cues as he does select 


This IS reflected at the conscious level by increasing confidence, and a 
T ‘•■'‘I reassurance At the same time 

eff euXand d f ■" performance more 
(19581 refers t ^ "bat Welford 

betweernere ‘''^b“"d.nE up of -rules’ tn the translation process 
so Id with r bas ^oggosted tkt the 

me^re of me ‘brown out is ‘the best single 

bodilv an ovTS ‘“bs, both mental and 

^o any merrs^m snT' may be dne not 
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integrated temporally as well as spatially Similarly the actual size of 
‘units’ of performance increases with skill In many activities this may 
be observed as a decrease in jerkiness and the development of grace 
Thus the golfer develops a ‘good* swing and the tennis player not only 
masters a stroke but learns to position himself tactically after making 
the stroke The classical examples of anticipation and of the enlarging 
of units of performance occur in telegraphy and typewriting where the 
skilled operator becomes more able to ‘copy behind’ i e to receive 
larger chunks of message before actually writing 
With improved skill there comes an automatization of response 
Introspectively this is reported as a diminution of conscious control 
The skilled performer does not have to ‘think about what he is doing 
Experienced car drivers often report driving long distances and under 
varied conditions without being aware of some portion of the journey 
so that they ‘wake up* to find they arc miles farther on than they had 
realized The skilled games player will carry out intricate activities 
‘instinctively* (It is clear, of course, that skilled behaviour is not 
‘unconscious’ at all levels, the operator or subject’s perceptual func- 
tioning must be heightened during performance ) This automatization 
IS presumably associated with the development of larger work units and, 
as Welford has suggested, with the virtual elimination of uncertainty 
m performance So that it is not surprising that relative diminution m 
skill, as when task difficulty is radically increased, is accompanied by 
de automatization The operator becomes aware of aspects o is e 
haviour and the task which he had previously taken for gran e 
The car driver entering a patch of fog notices his own movements and 
becomes uncomfortably aware, for instance, of muscu ar sti ness, 


ofventilation and the sound of his engine u.,>u rr,^-u 

One further important characteristic of skilled be learner’s 

follow automatization is its reliability as compare wi apnears 

performance The latter may reach a ZZ 

to be as speedy and accurate as j^rable cond.tions Thus 

performance will be less resistant to coming 

the seasoned observer will suspend p^^der pressure The skill of 

young athlete until he has seen him ability to retain his abilities 

a pilot has finally to be judged in terms ol ppj necessarily 

in an emergency The top rank gol er o djg point is that his 

alnays better than the competent ,3 jess likely to disintegrate 

performance is more consistent His s 
in distracting or disturbing situations 
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IV. SKILL AND HABITS 


Skill and habits clearly have much m common Both involve learning 
and are developed over time, both arc characterized by the automatiza- 
tion mentioned in the preceding section But this should not mislead us 
into equating the two, despite the fact that a traditional approach to the 
study of skill has been through the analysis of habit formations At one 
level, these certainly play their part m the development of skilled 
behaviour But, as Guthrie (1952) puts it, habits can be good or bad 
whereas in a sense skilled behaviour is always taken to be ‘good*. Tor 
the more fixed a habit is, the less adaptive it is to environmental 
demands Skilled behaviour, on the other hand, is not only directed 
towards some criterion but, as has been noted, one mark of increased 


skill is that the learner becomes progressively more capable of adjusting 
to changes, external and internal It follows that acquiring skill involves 
not only simple habit formations but a dynamic process of selective 
response reinforcement and generalization This implies the progressive 
and hierarchical integration of a whole repertoire of habits, not all of 
which are required to be in operation at any given phase of the activity 
The selective process demands active inhibition as well as arousal 
Thus few investigators now believe that skilled performance is to be 
reprded in terms of strings or assemblies of discrete habits (On the 
0 her hand, for teaching, as well as for experimental purposes, it is 
often convenient to break a performance down into sequential com- 
Sr!"? unlikely that skill in complex activities can fruitfully 

ann msponSCS. USCful US SUCh UH 

Lari 'I'mentary learning On the mn- 

an Ywiren seem to have stemmed from 

izat™ which temporal/spatral organ- 

anc es bLLwl regulated by, d.screp- 

dLcreoafcTes 1 r which indicate such 

minimal, closed skills wit 

diving), and ‘open’ skills which demand adjustment to mpSable or 
exacting environmental requirements In all types of activity, hovvever. 
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skilled responses are those which are continually modified to correct 
discrepancies from a ‘model* which sets criteria for performance and 
which itself IS modifiable as a result of experience or changing circum- 
stances This emphasis on dynamic organization stems largely (in this 
country at least) from the influence of Sir Frederick Bartlett In his 
classical work Jiemembennff (1932) he decried the theory of static but 
fading ‘traces* and propounded a dynamic theory which made use of 
the neurologist, Sir Henry Head*s concept of the ‘schema’ 

* “Schema” refers to an active organization of past reactions, or of 
past experiences, which must always be supposed to be operating m 
any well adapted organic response That is, whenever there is any 
order or regularity of behaviour, a particular response is possible 
only because it is related to other similar responses which have been 
serially organized, yet which operate, not simply as individual mem- 
bers coming one after another, but as a unitary mass [All in- 
coming impulses] have to be regarded as constituents of living, 
momentary settings belonging to the organism, or to whatever parts 
of the organism are concerned in making a response of a given kind, 
and not as a number of individual events somehow strung together 
and stored within the organism * (Bartlett, 1932, p 201 ) 

Bartlett goes on to give as an example the making of a stroke in tennis 
or cricket, which depends on the relating of new, usually visual experi- 
ences to other immediately preceding visual experiences, and to a 
balance of postures which is the result of a whole series of earlier move 
ments 

‘When I make the stroke I do not, as a matter of fact, produce 
something absolutely new, and I never merely repeat something old 
The stroke is hteralJy manufactured out of the living visual and 
postural “schemata” of the moment and their interrelations ’ 

(Bartlett, 1932, p 202) 
Oldfield (1959) neatly points this up in saying that what we learn at 
tennis is not a set of strokes, but how to make strokes appropriate to 
the moment He summarizes Bartlett’s differentiation between skills and 
habits 

‘ habit demands conformity to a prescribed, standard sequence 
of motor acts, while m skilled behaviour the same act is, strictly 
speaking never repeated in a skill the effectiveness of the behaviour 
IS dependent upon the absence of stereotyping ’ 

(Oldfield, 1959, p 34) 
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This viewpoint suggests, then, that most light will be shed on skilled 
behaviour if it is examined in terms of the development of dynamic 
strategies which direct the selection and integration of tactical pro- 
cedures The individual procedures (responses and habits) are them- 
selves of less interest than the way in which they are organized, the 
manner in which matching takes place and the degree to which dis- 
crepancies are identified and corrected 


V, THEORETICAL MODELS 

What sort of theoretical models can allow for the interpretation of 
data in terms of selection, organization, matching and discrepancy- 
correction It must be admitted that no completely satisfactory model 
has as yet been devised A relatively recent field of study has, however, 
suggested analogues or constructs which psychologists have found 
helpful This field is that of cybernetics, a name suggested by Wiener 
(1948) for the scientific study of control and communication systems 
An excellent introduction to the subject and its influence on psy- 
chology has been provided by Sluckin (1954) 

The most well-known control system principle is that oi feedbacks 
which IS employed in such self regulating devices as the thermostats m 
heating systems and domestic refrigerators, and which is an essential 
consideration m radio design The mam point here is that the instrument 
or machine must be constructed to detect differences between its current 
state and some standard Machines capable of achieving operating 
stability in this way are known as ‘servo-mechanisms’, the classical 
example being the steam engine governor There is, of course, nothing 
new about the general principle involved, but such a model was not 
fully exploited by psychologists for the study of skill until the Second 
World War, when Cambridge researchers were influenced by engineer- 
ing concepts Such psychologists as Craik (1947, 1948) saw that it was 
possible, by regarding man as a ‘black box’ of unknown circuitry, to 
study the human operator as part of a control system which included 
tools, apparatus or test manipulanda By analysing the input and out- 
put of such a system it is possible to find analogues with engineering 
ptems which suggest how the human ‘black box’ component may be 
functioning, or even to design instrumental analogues to replace the 
black box m certain situations 

An important analytical method employed m the design and study of 
servo mechanisms is that of transjer funcum, which has been used to 
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describe and quantify human performance Transfer function is the 
mathematical expression of the ratio of output to input, or the pre- 
diction of the former from the latter, given particular conditions 
Differential equations have been proposed (by, e g Fuchs, 1962) which 
can substantially fit data from human performance on ‘tracking’ tasks 
They utilize constants analogous to error amplitude, error ratio, and 
reaction time to predict the operator’s performance (Such equations 
have not only been shown to fit performance data, they have been used 
to provide analogue computer’s models of behaviour In tracking 
tasks these can match the human operator performance so well that 
when the computer’s output is substituted for the human’s, without 
his knowledge, up to half a minute may elapse before he is aware of the 
change ) 

Clearly, the control concept ideas outlined above, do not, as they 
stand, allow for the development of learning of skill They may shed 
light on the nature of skilled behaviour but not on the changes involved 
in Its acquisition To improve our performance m skilled activities we 
must be able to profit by experience This includes the effects of prac- 
tice and the recalling of errors as well as successful performances 
Furthermore, we must usually have some idea of what we are aiming to 
achieve, an overall conspectus of optimal performance Within this 
conspectus are a variety of responses and ‘sub skills’ Improvement is 
geared to the mastery of these components and, as discussed above, the 
ability to utilize or inhibit them according to the requirements of the 
overall aim as modified by changing conditions The attainment of skill 
thus involves memory, adaptation and hierarchical organization 
Theoretical models which encompass these processes have been evolved 
under the title of 'adaptive system models' "Ihe best known of these is 
the stored programme data processing system The computer’s stored 
programme is its ‘memory’ whilst hierarchical organization is repre- 
sented by ‘executive’ programmes as well as sub routines The latter are 
modified by the ‘executive’ programme m accordance with both stored 
and in coming information 

Control system models are concerned with the feeding back of 
information about performance to improve or stabilize subsequent 
performance This is achieved by the matching or comparison of 
‘output’ with ‘input’, which involves ^information processing' Thus skill 
psychologists have drawn upon the concepts of ‘information theory*. 
This was onginated by telecommunication engineers who needed 
methods for the statistical determination of the optimal amounts of 
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information m telegraphic messages, allowing for losses during trans- 
mission Information is taken to be that which diminishes uncertainty 
by excluding alternatives, so that crucially it is concerned with the 
probable occurrence of alternative ‘events*. The amount of information 
IS measured by the number of alternatives excluded, and the conven- 
tional unit of measurement is that which allowed a decision to be made 
between two equally probable events This is termed a binary unit, or 
‘bit’ for short One bit of information is conveyed by the answer to such 
questions as ‘Should I take the right or the left fork m the road ?’ or ‘Is 
it a boy, doctor Generally, the amount of information contained in a 
signal or event is given by the logarithm (to the base of two) of the 
number of alternatives The probability of an event is inversely pro- 
portional to this number So the amount of information conveyed by a 
signal (event) is the negative logarithm of the probability of its 
occurrence 

If H IS the amount of information and P is the prior probability of 
an event, then 


H as -logj P bits 

Clearly, where there are no alternatives there can be no information 
“log^l “ 0) The more certain some outcome or event is 
(the higher its probability) the less information can be conveyed Con- 
versely, the lower the probability of a signal the more information it 
conveys 

From the informational point of view a signal may include ‘redun- 
dancies or, of a sequence of signals, some may be redundant Thus, to 
the first question above, an answer of the form ‘Turn right Do not 
redundant "’fom'ation whilst the remainder is 

of if conveyed physically by ^communication channels', each 
that it rjin ^ “Parity indicated by the number of bits per second 
aUowf d r effect of ‘noise’ must be 

d ™ ‘he most efficient 

XTinnm . "““■n^ed And 

there must be soZ m”L“ eSng 

ficant information Ideally also, there should ^ftonug’ 

material until it can be handled at vanous points in the syLm 

fe g tehTlTn"”'? 'f “ ’ 'r® ‘"“t 'Vhen two stimuli 

( g ‘‘ghts) are presented in rapid succession the time taken to respond 
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to the second stimulus is delayed For instance, m a well-known experi- 
ment by Vince (1948), it was found that a subject who is required to 
trace a moving line through a slit m a screen shows delay in responding 
to a changed position of the line if the change occurs within about half 
a second of the previous change This was at first presumed to be 
evidence of a ‘psychological refractory phase’ However, Welford 
(1952) argued that such results were explicable if the central processes 
involved in the organization of each response stimulus could not overlap 
in time with each other, nor with response feedback information In 
other words, the human nervous system can to some extent be regarded 
as a single communication channel of limited capacity 
Broadbent (1958) has argued convincingly for the acceptance of this 
approach, and has proposed an mformaUon-fiow model of the organ- 
ism where the incoming sensory signals are sampled and held in a 
‘short term store’ before filtering, when selection is made in terms of 
certain of their properties and various states of the organism After 
passing through the channel, information may be returned to temporary 
store or may go into a long-term store This adjusts internal coding to 
the probabilities of prior events and thus modifies the filtering process 
Using this model Broadbent has been able to offer plausible explana- 
tions for a number of problems in the study of learning and skill 
The models outlined above allow for coding, matching, the correc- 
tion of discrepancies and the selection and inhibition of responses 
Selection is also crucial at the receptor stage In Broadbent’s model, 
input IS condensed by peripheral filters which reject much incoming 
data Presumably skill involves increased discrimination, so that the 
skilled person has learned what to ‘pay attention’ to, and what not He 
can simplify his performance by rejecting redundant or irrelevant 
signals and thus gam the necessary amount of information from fewer 
events The learner, on the other hand, does not yet know how to dis- 
tinguish between a confusing mass of incoming stimuli Of necessity, he 
will at first tend to give equal attention to all of them He is undertaking, 
therefore, in a very real sense, a much harder task than the skilled 
person Thus the perceptual aspect of skilled performance has aroused 
considerable interest If analysis of the significance of incoming signals 
IS to be regarded m terms of pattern-matching or recogmtion (Cross- 
man, 1964) then the receptor system must have access to a store of 
‘patterns’ accumulated throughout life ‘Perceptual learning’ has been 
shown to be of immediate importance m the acquisition of skills 
(Belbm, 1958) but little is known of the processes involved 
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VI. MATURATION AND LEARNING 

Evidently the successful acquisition of many skills presumes an appro- 
priate level of neuro muscular, perceptual and cognitive development 
It would be foolish to expect a 3-year-old to learn the Western Roll or 
the intricacies of billiards On the other hand 3-year-olds can be taught 
to swim, and circus children, highly motivated and intensively trained 
from their earliest years, may demonstrate advanced skill in balancing, 
tumbling and juggling feats Teachers and parents often admit puzzle- 
ment as to whether maturation or learning is the more important But 
expressed m this way this is not a soluble problem 
In formal education this confusion was reflected, for instance, by 
the concept of ‘reading readiness’ which preoccupied investigators for 
over a decade In 1930 it took the simple form of a question ‘At what 
age are children ready to begin learning to read ?’ Numerous researches 
were interpreted as indicating that, other things being equal, a mental 
age of at least 6 was a prerequisite for effective learning to read It was 
suggested that premature teaching was not only ineffective but might 
actually be associated with subsequent difficulties m learning The 
whole question became confused with opposing ideologies and such 
progressive theories as ‘free education’ The proponents of reading 
readiness produced abundant experimental data Its opponents saw it 
as dangerously fatalistic and as a desertion of the teacher’s central 
responsibility Much misunderstanding was due to a lack of definition 
0 terras, so that reading meant different things to the protagonists and 
there was a failure to disentangle the various levels and types of skill 
involved Some balance was introduced when it was recognized that any 
read readiness must begin by inquiring ‘Ready to 

althniiPh h y how?’ The controversy is not yet dead 

that the pendulum 

attenfm^T I opposite direction In fact experimental 

possTbk to read as early as 

The stress u^ion ‘maturation’ or ‘readiness’ as opposed to learning 
^ scientific Meas Basically it 
at the belinnrp^^^^ f the ‘instinct’ theories which predominated 

eLent reXr/hv ^ discredited and to some 

extent replaced by the behaviounst outlook m the twenties Evidence 

«as forthcoming m the thirties and has more recently received impetus 
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because of the interest shown by psychologists in the findings of ethoJo- 
gists stimulated by the classical studies of Lorenz and Tinbergen 
The baby animal or bird seems to be endowed with a whole reper- 
toire of instinctive response beluiMours which may be elicited only by 
an appropriate stimulus (Ethologists term such stimuli ‘Innate 
Releasing Mechanisms’ or IRMs) Responses cannot be elicited except 
by the presentation of appropriate stimuli at the appropriate periods of 
development IRMs are triggered off by perceptual characteristics of the 
environment which are species specific In many cases these ‘sign-stimuh’ 
have been identified and shown to be precise and objective Thus the 
robin’s lerntonal defence responses are elicited by the posturing of a 
rival But experiments have shown that it is not the overall appearance 
of the other bird that releases defence behaviour, but the red breast 
feathers alone A stuffed robin with its red breast painted brown fails to 
elicit a response whereas a simple bunch of red feathers on a wire will do 
so (Lack, 1939) Similarly, many birds show instinctive escape behaviour 
m response to predatory birds passing overhead The same escape be- 
haviour may be elicited by the presentation of models which may have 
relatively little resemblance to predators but do possess certain specific 
features of movement and ‘shortness of neck’ (Tinbergen, 1951) These 
dominant features are capable of releasing behaviour patterns which 
are unlearned and unreinforced, i c the behaviour is immediately 
elicited m young birds which have had no experience of predators 
So it appears that young organisms are endowed with instinctive 
pre dispositions to behave, or leam to behave, m certain ways, but these 
behaviours are released only by appropriate stimuli Furthermore, to be 
fully effective, the stimuli must be presented during certain phases of 
development or 'critical periods' A survey of relevant studies has been 
made by Scott (1962) In the present context the evidence regarding 
critical periods for learning is of central importance Brief mention of a 
few representative studies may be made here 
It has long been known that some songbirds have to learn their 
characteristic song from others of the same species Thorpe (eg 1961a) 
demonstrated the existence of critical periods m the song learning of the 
chaffinch If the fledgling male chaffinch is kept in isolation he can leam 
to smg only an incomplete song He seems to be endowed, m fact, 
with a specific singing pattern, but this lacks certain features which in 
nature are learned from older birds Thorpe showed that if the isolated 
bird IS allowed to hear an adult singing when he is 2 or 3 weeks old, 
before he can himself smg, he will produce, the following spring, the 
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VI. MATURATION AND LEARNING 

Evidently the successful acquisition of many skills presumes an appro- 
priate level of neuro-muscular, perceptual and cognitive development 
It would be foolish to expect a 3-year-old to learn the Western Roll or 
the intricacies of billiards On the other hand 3-year-olds can be taught 
to swim, and circus children, highly motivated and intensively trained 
from their earliest years, may demonstrate advanced skill m balancing, 
tumbling and juggling feats Teachers and parents often admit puzzle- 
ment as to whether maturation or learning is the more important But 
expressed m this way this is not a soluble problem 
In formal education this confusion was reflected, for instance, by 
the concept of ‘reading readiness’ which preoccupied investigators for 
over a decade In 1930 it took the simple form of a question* ‘At what 
age are children ready to begin learning to read Numerous researches 
were interpreted as indicating that, other things being equal, a mental 
age of at least 6 was a prerequisite for effective learning to read It was 
suggested that premature teaching was not only ineffective but might 
actually be associated with subsequent difficulties m learning The 
whole question became confused with opposing ideologies and such 
progressive theories as ‘free education’ The proponents of reading 
readiness produced abundant experimental data Its opponents saw it 
as angerously fatalistic and as a desertion of the teacher’s central 
responsibility Much misunderstanding was due to a lack of definition 
reading meant different things to the protagonists and 
there was a failure to disentangle the various levels and types of skill 
involved Some balance was introduced when it was recognized that any 
read readiness must begin by inquiring ‘Ready to 

aUhnS 1 . ° 'controversy is not yet dead 
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applicil to the form'll instruction of children ^ Ujc most Widely c/ted 
experimental studies of relevance to educationalists are those of Gesell 
and Tliompson (1929) and McGraw (1935) In c-ich case the co-twin 
method of study was used, one of a pair of twins being given special 
training in a number of simple skills prior to the time at which these 
would normally have been mastered Thus at the age of 46 weeks, 
Gesell and Thompson’s identical (wins were regarded as being about to 
start climbing and cube building One twin was now given a daily ten- 
minute session of intensive training m these activities Six weeks later 
the other twin was introduced to training After two weeks she could 
perform as well as her sister had done after six weeks The authors 
concluded that training could not be shown to speed up the emergence 
of skills of the types studied Similarly McGraw exercised one twin, 
Johnny, m a number of motor activities from the age of 21 days to 22 
months, whilst his brother Jimmy was confined to a crib during the 
experimental sessions but was tested at intervals during the programme 
As he grew older Johnny was introduced to, and given practice m 
additional activities ranging from crawling up a slope to riding a tricycle 
and roller-skating Johnny became superior to Jimmy m some activities 
but not m others McGraw concluded that the extent to which skills 
could be improved by practice depended upon their type Those activi- 
ties which children must acquire to function normally m our culture - 
such as sitting up, standing, walking, etc - were least subject to modifi- 
cation Those which are not strictly necessary - such as swimming and 
roller-skating - may be accelerated 
In general, both these well known studies and others like them seem 
to offer evidence that training or practice in many basic skills is inefTec 
tive if it IS introduced prematurely The child must have reached an 
appropriate level of development to benefit fully from practice At that 
point he will ‘take to it naturally’ and rapidly catch up with another 
child who has received more, but premature, training 

One or two sour notes mar the clear harmony of evidence from these 
studies Understandably, they have not received the same attention as 
the outlines given above Firstly, in both studies the trained twin proved 
subsequently to be more successful than the control m a variety of motor 
activities Gesell and Thompson’s trained twin was reported to be more 
mobile and adventuresome as long as 24 weeks after her control had 
received her two weeks’ training And McGraw, who followed up her 
twins over a period of years found subsequently that Johnny was 
superior to his brother in motor co ordination Secondly it was later 
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‘full’ chaffinch song In nature again, further refinements are learned 
during a period of a few weeks at about a year of age when the birds 
compete over territory 

Hebb (1947) and the Forgays (1952) are among those who have 
shown that young rats reared m a stimulating environment, m which 
they have opportunity for exploration and spontaneous learning, 
perform better on experimental learning tasks than do animals con- 
fined to an unfurnished cage This effect is most observable when the 
period of differential upbringing has commenced between 20 and 30 
days of age 

It seems clear that for the optimal development of social relation- 


ships and the acquisition of skills of many types the young organism 
must experience appropriate stimulus conditions during appropriate 
phases of its development These phases, or ‘critical periods’, vary 
according to the response or skill concerned, but for each such response 
the critical period is of a limited duration Stimulus conditions which 
are effective when presented within the critical temporal limits may be 
ineffective if presented outside these limits Conversely, if the young 
organism is deprived of the stimulus conditions during the critical 
period It will fail to develop the appropriate response or do so less 
effectively 


It will be seen that this concept of ‘critical periods’ is of crucial 
relevance to the question of educational ‘readiness’ which was out- 
lined at the beginning of this section The question is to what extent it is 
permissible to generalize from ethological findings to human develop- 
ment and training What evidence is there of similar findings with human 
subjects'? If ‘critical periods’ can be demonstrated m human develop- 
ment are ^ey of such precise duration as those found in birds and 
animals? Do they apply to learning of such disparate skills as, for 
instance, walking and reading*? 

It .s generally accepted that there are different periods m human 
infancy when children most readdy learn, e g to listen, to imitate sounds, 
o walk and to control their sphincters, the acquisition of these abilities 
be ng closely related to maturation of the nervous system A few obser- 

isms whKh, ff not property activated at the appropriate time, cannot be 
activated subsequently Thus, children who are prevented, by physical 
defect or faulty environment from learning to speak or to rLd at the 
usual ages, find it veiy difficult to learn to do so subsequently and may, 
in fact, never fully ‘catch up’ How far can these observations be 
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data for every particular skilled activity considered And it is probably 
imprudent to draw the flat conclusion that training which is develop- 
mentally premature is quite ineflective and to infer from this that it is a 
waste of time to ‘push children along’ 

On balance, however, the available findings are reconcilable with the 
Piagetian view of development proceeding step-wise The acquisition 
of skilled behaviour may be seen as contingent upon the level of hier- 
archical organization already achieved and integrated In other words, 
new responses cannot be thought of as though they are intact and self- 
sufficient additions, like beads on a string Rather must they be con- 
sidered as the dynamic productive expressions of existing schemata 
Thus the level of complexity of skill which can be attained depends upon 
the level of complexity of the schema into which it must be integrated 


VII. TRANSFER OF TRAINING 

How far, if at all, can the learning of one activity carry over to perform- 
ance m another"? This question, with Us long and classically stormy 
history is of crucial importance m education Formal education itself 
is valued partly because it is assumed that the training received by 
pupils will carry over or transfer to life outside school, and subsequently 
to adult living Central to educational theory for many years was the 
belief that the mind could be trained, just as the musculature can be 
strengthened, by practice Just as the body builder uses particular 
exercises to strengthen particular muscle groups, so it was (and still is) 
believed that certain subjects should be taught for their transfer effects 
on particular ‘faculties of the mind’ Thus algebra was thought to be 
necessary because its study would benefit reasoning, and Homer was 
learned by heart to improve the faculty of memory At a somewhat 
different level the study of Latin and mathematics was regarded as 
beneficial for ‘mental discipline’ The pendulum of intellectual folk 
belief has now swung in the opposite direction, but like many other folk 
beliefs the classical view seems to have had at least some validity, 
although the idea of ‘faculties* has Jong been discredited There are some 
tasks in which learning may be speeded up or facilitated by previous 
training But there are others m which the new learning may be hindered 
or modified, and in many no effects whatsoever can be discerned 
The facilitatory effects of previous training or experience may be 
observed in many everyday situations which we take for granted Once 
we have learned to ride a fairy cycle we can readily learn to balance on 
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found that McGraw’s twins were not, in fact, identical but merely 
fraternal Thus the presumption of equivalent maturational develop- 
ment m the boys cannot be maintained and the importance of the study 
from the present viewpoint is to some extent vitiated Thirdly, although 
Johnny was found to be unable to nde a tricycle any earlier than other 
children, he could roller-skate before he was two As both these activi- 
ties come under McGraw’s second category (which she termed onlo- 
genetic as opposed to phylogenetic) her generalizations are noc clearly 
supported in this respect 

A few other studies have tended to confirm the general results of the 
classic pair Thus Hilgard (1932), using the method of equivalent groups, 
showed that a control group of pre school children, after one week’s 
practice at such skills as cutting with scissors and ladder-chmbmg, 
achieved almost the same level as the experimental group who had been 
given practice during the twelve previous weeks Similar results have 
been reported by Hicks (1930), Strayer (1930), Hilgard (1933), and 
Mirenva (1935) Such findings seem to support the maturational stand- 
point in general and the idea of 'critical periods’ mpnrticular 
The work of Mattson (1933) offers some evidence that improvement 
of unpractised groups is related to the difficulty of the test material 
Unpractised children, he claimed, are at a distinct disadvantage on 
more complex tasks compared with matched children who have received 
practice Mattson’s tasks were three rolling ball mazes of increasing 
difficulty A theoretical problem here, as m many other studies, is that 
without data on the precise stage in infant development at which 
specific types of skill are about to be mastered it is difficult to know 
whether findings are relevant to the maturational controversy In many 
studies relative improvement in performance is gauged by differences 
between initial tests and retests administered days or weeks later In the 
interval one group receives training or practice whilst the other does not 
To consider any improvement shown by the unpractised group is 
indicative of maturation is unwarranted The effect could be due to 
reminiscence, mental practice or other factors Clearly, all such studies 
offer important evidence about learning But whether they are all rele- 
vant to the consideration of maturation and ‘critical periods’ is a matter 
of interpretation 

It must be remembered also that the evidence to date refers only to 
infants We do not know to what extent the concept of critical periods 
can usefully be employed with children of school age The practical 
application of the concept to teaching practice must await normative 
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As long ago as 1901 Thorndike and Woodworth examined the idea of 
‘mental discipline’ experimentally by training subjects m tasks such as 
the estimation of areas of geometrical figures, guessing weights and 
lengths, and cancelling figures Training did not carry over consistently 
and sometimes hindered learning in similar activities Thorndike and 
Woodworth concluded that training m one activity transfers positively 
to the performance in another onfy if both activities include identical 
elements For instance, m a direct examination of the alleged value of 
studying Latin, Thorndike and Ruger (1923) found that the only rela- 
tive improvement shown by students of Latin in their use or under- 
standing of English was where English words with Latin roots were 
concerned Thorndike’s work was valuable in disposing of the cherished 
doctrines of ‘faculties of the mind’ and ‘mental discipline’ His theory 
was the first systematic attack on the nature of transfer and it, or modi- 
fications of it, can be made to fit many factual findings Unfortunately 
it IS descriptive rather than explanatory because he never made clear 
what constituted an ‘element’ Basically he defined this in terms of the 
‘bond* or connexion between stimulus situation and response But 
these could involve practically any level of experience, so that ‘elements 
may be words, ideas, methods, materials, attitudes or environmental 
stimuli The very inclusiveness of the concept makes the application of 
the theory to any given learning situation a matter of individual inter- 
pretation 

In opposition to the theory of ‘identical elements’ was that of ‘transfer 
of principles' In Judd’s (1908) famous experiment a group of boys was 
taught the principle of refraction of light entering water They and an 
uninstructed control group were given practice in throwing darts at a 
target utidec twelve inches of water, the performances of the two groups 
being equally good The target depth was then reduced to four inches 
The control group showed ^e^y little transfer, they approached the task 
m a random trial and error way, as though they were doing it for the 
first time But the instructed group adapted quickly by correcting their 
aim to allow for the changed target conditions 

The crucial weakness of most interpretations of the theory of ‘identi- 
cal elements’ has been the assumption that learned behaviour consists of 
features (responses, stimuli or connexions) which can be considered in 
isolation As discussed above, skill is more profitably regarded in terms 
of organization The ‘transfer of principles’ approach goes some way 
towards recognizing this A principle, after all, is not a stimulus or a 
response, but a sjstcni of organization UnfortiimltJ), howoer, some 
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other t\\o-^vl^eeled vehicles, when wc arc familiar \Mth one library index 
system we find it relatively easy to learn to use another, if wc know the 
rules of rugby union we find it easier to understand those of rugby 
league These are all examples oipositnc transfer. 

On the other hand our very familianty with one specific activity may 
inhibit or interfere with our performance on another This is termed 
tjegame transfer It is likely to occur whenever wc arc called upon to 
produce a new or changed response to an old stimulus A dramatic 
example cited by Underwood (1949) is that of a trans-occanic Lockheed 
Constellation which, having landed at Shannon Airport, was about to 
taxi to the unloading zone On the pilot's command of ‘Flaps up'’ the 
CO pilot automatically pulled a lever on the left side of his scat The 
n/jce/^retracted and the aircraft dropped seven feet to the runwaj, being 
badly damaged The investigation revealed that the co-pilot’s training 
had been, on another type of transport plane, the flap-up lever of 
which had been m the position of the Constellation’s whecls-up lever 
The earlier learned response to the old stimulus of the command ‘Flaps 
up’’ had displaced the new response of pulling the appropriate lever 
Some learning situations may involve both positive and negative 
transfer Thus, while competent lawn tennis players are often equally 
good at table tennis, such differences between the two games as wrist 
action may initially hamper the experienced table tennis player who 
takes up lawn tennis Similarly the long stroke and follow through 
practised by the lawn tennis player may cause him difficulty when he 
takes up squash Again, the similarity of technique between the violin 
and viola enables a violinist to become proficient on the viola much 
more rapidly than if he had started to learn that instrument from 
scratch Positive transfer facilitates his learning But he will experience 
more difficulty than the beginner in learning to read the alto clef in 
which viola music is written This represents negative transfer because 
his familiarity with playing violin music, which is written in the treble 
clef, puts him in the position of having to execute different responses to 
what are perceptually the same stimuli Furthermore the switch involves 
interference effects which do not necessarily involve negative transfer 
The viola is larger than the viohn so that slightly larger intervals between 
the fingers are required In the initial stages of mastering the viola the 
ex-violinist may find that if his attention wanders, or if he is under 
stress, his fingering reverts to the old patterns and his intonation 
flattens A common example of such interference occurs when one 
drives a new car with slightly different controls 
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intensive drill on the actual arithmetic task The same sort of differ- 
ential teaching was used by Kafona (1940) in a study of transfer in 
problem-solving, which stressed ‘meaningful’ as opposed to ‘senseless’ 
learning Betiveen the initial and final tests (which utilized the same 
principles) one group of students was told to memorize the solutions 
to the ongmal problems and was given repeated practice Another 
group was instructed in the principles involved This latter group 
subsequently showed considerably more transfer than both the 
‘memorization’ group and a control group 
‘Learmng to learn’ involves insight into methods or modes of attack 
Munn (1932) gave children practice m a game of catching a ball m a 
wooden cup from which it was suspended by a string These children 
then performed better with their other hands than did unpractised 
children The transfer seemed to be due to the children’s working out of 
techniques, such as watching the ball rather than the cup In other 
studies subjects have been instructed m the necessary techniques 
Woodrow (1927) found that a group of students given special training 
in effective methods of memorizing, subsequently showed greater 
improvement in tests of memory than both an unpractised control 
group and one which had engaged m undirected memorizing Indeed, 
explicit instruction m methods of attack, or the calling of attention to 
significant features in the task seems to produce high positive transfer 
Bartlett (1951) considers that 

‘The most fundamental thing about transfer is that if it is desired 
it must, as rule, be sought and prepared for m the style of instruction 
or teaching So long as the emphasis is upon the particular material 
or problem that is to be studied the scales are weighted against any 
positive transfer ^ 

(Bartlett, 1951, p 118) 

By now the reader may have an uneasy feeling that the wheel has 
come round full circle He might be forgiven if he expressed some 
dubiety as to whether some of the studies referred to above should 
properly come under the heading of ‘transfer of training’ or under one 
of ‘teaching methods’ or merely ‘learning’ 


VIII. KNOWLEDGE OF RESULTS 

Common sense suggests that attempts to practise a skill without inform- 
ation as to the efficiency of one’s actions is unlikely to be effective A 
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discussions of the topic imply that a principle is itself a sort of clement 
Ironically enough, evidence for the organizational nature of behaviour 
was to be found m the very field which had excited the first observations 
on transfer, that of bi-lateral trantfer The ability to carry over per- 
formances learned with one hand to the other had been commented 
upon long before the turn of the last century Subsequent controlled 
experiments by Bray (1928) and Cook (1933), who examined perform- 
ances on mirror tracing, also demonstrated transfer from hands to feet 
and from feet to hands on the same or opposite sides of the body As 
Thorndike had acknowledged, the fact of bilateral transfer indicates that 
central processes are responsible for the behaviour But furthermore, it 
IS clear that what is important is not the responses themselves, but their 
interrelationship 


Neglect of the above considerations may well account for the con- 
fusion which exists in the literature of transfer A vast number of 
investigations have been reported, but mterprctation or comparison of 
their findings is often difficult Thus Gagne et al (1948), m their survey 
of relevant studies, found them difficult to compare because of the 
varying ways used to measure ^amount of transfer’ Similarly, Chambers 
(1956) prefaces his bibliography with the complaint that exceedingly 
few studies have dealt with the ‘exercise of established skills m new or 
altered situations On the contrary, the vast majority of experiments 
ring the changes on relatively simple stimulus response situations ’ It 
seems possible that the study of transfer has raised a series of false 
problems because investigators have tended to regard the skilled per- 
ormance of different tasks as distinct, unchanging summations of 
unchanging elements In other words, m some theorizing, skilled 
activities have been given the status of separate clusters of habits As 
pointed out above, such an assumption misses what seems to be the 
most important aspect of skilled behaviour - that it is primarily a matter 
of strategy, response selection, and temporal/spatial organization 

owev^ t is may be, what does seem clear is that m practice transfer 
1^5 most effective and consistent when learning emphasizes the under- 
standing of relationships and concepts rather than the acquisition of 
discrete responses or items of factual knowledge This sort of approach, 
which IS now often referred to as ‘learn, „g ,o learn', has long appealed 
to many educationalists, whilst experimental evidence for its effective- 
ness m he classroom has been provided by several well known studies 
For instance, m a study of arithmetic learning, Swenson (1942) found 
that an emphasis on the interrelations of facts led to better results than 
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second wrist adjustment when serving in tennis may be necessary as an 
emergency measure It may succeed in keeping the ball in the court, 
whilst being in general an inelegant and inefficient movement The 
danger is that its effectivity on the first occasion may reinforce its subse- 
quent use so that it becomes a habit 
It seems possible, then, that ‘knowledge of results’ or learning feed- 
back is of more relevance and effect during the acquisition of skill, 
whilst ‘knowledge of performance* or action feedback determines the 
actual performance when a working level of skill has been achieved 
Psychologists have gamed some insights by depriving subjects of 
feedback information The dart-player who is artificially prevented from 
seeing where his darts strike may well improve the cof^sistency of his 
throwing But without information regarding his scores he will not be 
able to improve his aim Indeed, in some respects it is possible that his 


ability will deteriorate 

It has been reported (Lmdsley, 1943) that radar operators who were 
not given information as to their progress became less and Jess accurate 
in successive practice trials There is laboratory evidence, too, that 
improvement is closely related to the degree of precision of the informa- 
tion The classical demonstration of this principle is tha+ of Thorndike 
(1927) Two groups of blindfolded subjects were instructed to draw 
lines of 3, 4, 5 or 6 inches m length during a series of trials One group 
were given knowledge of results, being told simply ‘right’ or ‘wrong 
according to whether or not each of their attempts was correct to 
within a quarter of an inch The performance of this group showe 

siderable improvement in accuracy Thesecondgroup,ontheot er an , 

were allowed no knowledge of results After several days o prac ice 
they were drawing less accurately than they had at the beginning 

Trowbridge and Cason (1932) repealed Thorndike’s experiment, 
using different sorts of information Their results conOrmed those o 
Thorndike, but it was also shown that subjects who were told the exact 
extent and direction of each error improved much more than those who 

were merely informed whether the line drawn was right or '™"S- 

To be most elfective, knowledge of results needs not ^ ^ 

cise but to be accessible as soon as possible after t e , 

Ammons (1956), after surveying relevant studies formulate 
lowing generalizations 


(o) The more specilic the knowledge of performance, the more rapid 
tlie improvement and the higher level of performance 
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person learning to play darts, foi instance, tries to modify his throwing 
in the light of the result of his last attempt In this example the task 
Itself provides the learner with knowledge of results In other situations, 
such as mastering of the correct style of making a tennis stroke or a 
swimming action, he is dependent upon extrinsic information such as 
that provided by a coach Again, the ‘feedback’ may be provided by 
reference to the end result of the activity or m the course of the activity 
itself Strictly speaking only the first is ‘knowledge of results’ The second 
IS often termed ‘knowledge of performance* 


Miller (1953) distinguished between ‘learning feedback’ and ‘action 
feedback’ The first of these corresponds to activities like dart-playing 
and to the design used in many learning experiments, where the subject 
is given information about what he has just achieved This enables him 
to modify his subsequent responses Action feedback is contained in 
cues received by the subject as he is actually engaging m his task During 
serial activity he is thus enabled to correct his current responses It has 
been shown that the type of feedback can modify the subject’s learning 
(Learning feedback is believed to lead to a slower increase in skill than 


action feedback, but to a slower fall off m performance after the removal 
of feedback) In practice many instances of overlap may be observed 
For example, the amateur violinist tunes his ‘A’ string by adjusting it 
until it is m tune with a concert pitch standard such as a tuning fork or 
the note played by his teacher After each adjustment he compares his 
note With the criterion and his teacher may make some such comment 
as You’re a little sharp’ Thus he receives learning feedback With 
advancing listening skill and confidence he may acquire the ability to 
ca^ t e A m his head and adjust his instrument to concert pitch 
wi out t e necessity of an external auditory criterion Tuning m this 
way may be regarded as utilizing action feedback But an intervening 
\ ^ 1 ity (and one at which the majority of musicians remain) is 
that ™e he bows the string continuously whilst adjusting the tuning 
peg until the note produced coincides with the criterion Here both 
^ operating But m any case the use of 
ion ce m this situation IS usually preceded by a period where 
learmng feedback IS necessary 

pointed out that whilst action feedback may make 
(1 ^ irtnn f ormance on any given trial it may prove detrimental to 
the long term development of style In many sports the learner’s adjust- 
ments or improvisations in response to such feedback may gradually 
build up an unsatisfactory pattern of movement Tor instance a last 
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(1925) study of arithmetic learning She selected four groups of 9 and 
1 1-year-old schoolchildren carefully matched for ability in arithmetic 
The members of the first group were consistently praised before the 
class for their work, the members of the second criticized harshly, 
whilst the work of the third group was not commented upon The 
fourth was a control group which was isolated in a different classroom 
Changes m performance were dramatic The praised and reproved 
groups both showed improvement immediately of 35 per cent to 40 per 
cent, twice as much as the ignored group During the five-day experi- 
ment both the reproved and ignored groups slowed down, but the 
praised group continued up to a 79 per cent improvement The isolated 
group showed no improvement throughout Hurlock concluded that 
over a short period praise and reproof are equally effective as moti- 
vators, but that reproof becomes less effective as time goes on Such a 
‘motivational’ finding may be considered also from the ‘information 
standpoint Praise following a correct response or result (answer, 
method, etc) generally contains more information about that result 
than does reproof following an incorrect one For in most perlorm- 
ances there is only one ‘right’ outcome, but many possible wrong ones 
The statement ‘correct’ identifies one strategy, that being the one 
desired The statement ‘wrong’ (or ‘You should 
self’, etc) identifies a strategy also, but only slightly ^ 
ability of Identification of the one desired Some such 
with Hurlock’s data, but it is possible that ‘reproof’ which deta =d the 
nature of each error would be more effective than t ^ 
used by Hurlock (Clearly, the learner’s reactions depend a great 

deal on his personality, his previous experiences and his ^^'o" P 
with the teacLr In fact, as Schmidt, 1941, has shown. 
the mcentive-gwer is far more important ® has not yet 

interaction between ‘knowledge of results an . ringof 

been fully examined But at least it can be said that m the acquiring ol 

skill one often acts in the same way as the other 

IX. THE TEMPORAL ORGANIZATION OF LEARN 

Practice seems to be essential for is 

such does not necessarily make perfect f, oierall per- 

wrong, practice of tactical \^,l, obvmusly not lead to 

formance Secondly, inappropriate p j j practice may defeat 

the desired ends Thirdly, too much or ill rewarden pra 
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{b) The longer the delay in giving knowledge of performance, the less 
effective is the given information 

Knowledge of results has been discussed above m terms of its inform- 
ational importance for the learner Without information as to which of 
his responses are incorrect the learner is unable to determine and 
‘stamp m’ an effective response pattern When informed which of his 
responses are incorrect he can speed up his task of finding effective 
responses, and then concentrate on producing them consistently But 
knowledge of results also seems to improve performance m quite a 
different way by acting as a motivator Thus, stars, ‘mark ladders’, and 
achievement graphs in the classroom are employed by teachers because 
of their known efficiency as incentives rather than for purely informa- 
tional purposes This aspect of knowledge of results as an inducer of 
competitiveness has not been ignored m experimental studies Thorn- 
dike regarded his ‘rights’ and ‘wrongs’ as rewards and punishments 
rather than as information-givers Arps (1917) required his subjects to 
repeatedly lift weights with one finger, a task which demands no 
extrinsic information The subjects’ persistence m this tiring and un- 
rewarding activity was maintained by allowing them to see a continuous 
performance graph A neat example of the de motivating effect of the 
removal of feedback was provided by MacPherson, Dees and Gnndley 
(1948) They found that subjects’ performance on line-drawing deteri- 
orated as soon as they were told that no knowledge of results would 
be provided during the next series of trials The deterioration occurred 
before feedback withheld 

It is possible that similar affective factors are partially responsible for 
the phenomenon of ‘signal redundancy’ in aircraft control Several 
investigators such as Fritz and Grier (1954) have examined the informa- 
tion transmitted between pilots and control towers during aircraft 
take-off and landing Such complex operations demand meticulous 
attention to informational feedback Yet investigators have discovered 
that surprising amounts of apparently redundant signals are passed, and 
pilots are reported to w elcome these and to feel uneasy if deprived of them 
Annett and Kay (1957) interpret the redundantmformationasproviding 
a ‘safety margin’. But it seems equally valid to regard such redundancy 
as reflecting the pilots’ need for personal contact and reassurance. 

On the other hand, a not implausible case can be made for the inter- 
prchition of studies concerned with incen/nes in terms of knowledge of 
results Tlic classical experiment on praise and reproof was Hurlock’s 
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practice has been intensively studied for many years The weight of 
evidence has been m favour of the distributed practice method, but the 
question is not such a simple one as it might appear Many variables arc 
involved, including the actual lengths of practice session and mter-trial 
intervals (to which the present account will be limited), the nature and 
complexity of the task, varieties of inter-practice activity and individual 
learner differences in motivation and fatigue 
A much-quoted experiment by Lorge (1930) provides a neat illustra- 
tion of the basic phenomena to be considered Lorge studied the effects 
of practice on performance m code substitution, mirror-reading and 
mirror-drawing Each of his three groups of subjects was allowed to 
practise for twenty trials But the first group were encouraged to use 
their allocation of trials m continuous (i e ‘massed ) practice The 
second group received a ‘rest period’ of one minute between each trial, 
whilst the third group received rest periods of one day. The improve- 
ment shown by both the distributed practice groups was consistc^y 
greater over the series than that of the massed practice group 
results are representative of the majority of findings concerned wth the 
learning of simple tasks, or, as m this case, ones of moderate difficulty 
But the feature of Lorge’s experiment which has most interested in- 
vestigators IS that there was very little difference between the results of 
the two distributed practice groups Rest periods (or mter-trial 
intervals’) of a minute were almost as effective as ones lasting a day 
Several experimenters have subsequently examined the relative clicc- 
tiveness of different lengths of rest period 

Kientzle (1946) examined the improvement of her subjects m pn g 
the alphabet upside down She held the practice periods constant at on 
minute’s duration but varied the groups rest perio s . - 

seconds (in 15 second steps) with one group receiving an 
seven days Her results showed that there was “ 
the effect of short intervals over no rest at all, but 
at about 45 seconds Beyond this length of interval I, I lie “ 

achieved by lengthening the rest period Oddly enough ^ , 

shown by [he seven^ay interval group vvas 

that of the one-minutc interval group Other s “ ' a,s(ributcd 

the suggestion that improvements in learning re C|| 

praetuTis a negatively aeeelcmted function ‘ 
period But the Icvclhng-off point, which may a . 
most economical length of interval, varies according to the tad. cm 
plojcd and the conditions of practice 
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its own ends by de motivating the learner And fourthly, the effect of 
practice seems to be related to its deployment over time This last con- 
sideration will be the mam topic of this section 


1 Learning curves and ^plateaux’ 

Early psychologists devoted a great deal of energy to the production 
of learmng curves for various activities A learning curve is derived by 
plotting the serial performances of subjects as practice continues 
Measures used may be scores, times or decreases m error As might be 
expected, such graphs typically show increments of improvement which 
gradually taper off as an upper limit of achievement is reached How- 
ever, such a curve is seldom smooth in the way they were at one time 
reported Regular, smooth curves are usually only found when the 
average scores of numbers of subjects are plotted An individuals 
progress is much more jerky, because it is affected by all sorts of per- 
sonal factors The shape of the curve will also vary with the nature of 
the task Thus, despite early hopes, it is not possible to draw any general 
conclusions or make precise predictions about the learning curve 
derivable from any given individual’s progress 
Tlie development of skill, especially in complex activities which are 
mastered over a long period, is sometimes marked by periods where no 
improvement seems to take place The learning curve will show a 
temporary flattening out, followed by another spurt of improvement m 
performance Such ‘plateaux’ were first reported by Bryan and Harter 
(1897) m their study of learmng the Morse code Bryan and Harter 
suggested that a plateau’ occurred when the learner had mastered 
various lower order skills and now had to integrate them into higher- 
or er s ills Thus, their subjects learned to receive individual letters 
with steady progress A ‘plateau’ occurred when they had to receive 
letters combined m words Book (1925) m his study of learning to 
typewrite, noted failures of improvement at the stage between letter 
habits and word habits But he ascribed this to failures in attention and 
motivation due to discouragement Bryan and Harter’s study has been 
cnticized, but their view of the hierarchical nature of skilled behaviour 
has considerable merit and accords well with much everyday experience 


2 Tlie distribution of practice 

If seven hours are available for learning some activity, is it better to 
spend the tnn^n one concentrated session or to spend one hour a day 
for a week? This question of ’massed versus ’spaced’ or ’distributed' 
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error tendencies’ which build up during actual performance, because of 
‘interference occurring in the response-learmng phase’ He assumes that 
during massed practice error tendencies are suppressed rather than 
extinguished The same sort of argument can be expressed in a different 
way by approaching the whole matter in terms of the establishment of 
schemata instead of in terms of discrete responses, errors and error 
tendencies As argued above, skill is to be seen as the organization and 
interrelationships of responses The provision of rest intervals allows 
for the consolidation of the modification to the schema Interference 
occurring during practice sessions will hamper performance but will not 
necessarily hinder the development of the schema itself The danger is 
that gross interference or faulty assumptions about the task require 
ments may mask what should be learned The learner may then evolve 
an inappropriate strategy and develop the ‘wrong schema 

So far, this account has considered only the results of short term 
experiments Of more importance for ‘real life’ skill learning is what 
happens over a long period If, for instance, any of the investigators 
referred to above had tested their subjects a fortnight or six months 
later, would the differences between group performances still be appar 
ent*? In fact, had they simply earned on their experiments over longer 
periods would the differences between group learning rates ave een 
maintained'? A large number of studies have attacked t^e problems 
m recent years (see Bilodeau and Bilodeau, 1961) and i is i 
yet to assess and reconcile the new evidence However, it oes 
clear that differences produced by distributed or masse ‘ , 

to decrease or disappear with the passage of time s is , 

improvement on subsequent sessions by subjects w o ave , 
practice Such improvement is an example of the p enome 
as ^reminiscence . ,n tJip 

Reminiscence, in its technical sense, is defined as an 
performance of a partially learned activity after a ^ 

t.ce Thus, under certam condmons. subjects who have had a 
recommence practice at a higher level of performanc u „;,„enon 
they had attamed at the end of the previous The phenomenon 

was first observed in studies f °*'J"^\I,Xpsychomotor skill Its 
reported m many experiments ooncemrf 

Significance for the present topic is that it „re re tested, 

practice When massed and distnbuted prac ^ its 

the massed group may show a distinct mi la hand, 

previous final level The distributed practice group, on the other 
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There is some evidence that the length of the pi actice period is more 
crucial than the length of the rest period As has been seen, the most 
important point about distribution of practice is that any spacing is 
better than no spacing at all If the duration of the rest interval is 
increased after the levelling off point no advantage will be gained But 
almost any change in the duration of the practice or work period seems 
to modify the rate of learning Thus Travis (1939) found that in using 
the manual pursuit oscillator 2 minute practice sessions were more 
effective than 4 minute sessions For his subjects much of the practice 
in each 4 minute session was a ‘waste of time and actually deleterious 
to learning of this type’ 

So far as the evidence goes, it would seem that, for rote learning 
and motor skills, distributed practice using a combination of short 
practice periods and short rest intervals is most effective in the facilita 
tion of learning But whether this applies to complex mental activities 
IS not known Indeed, the work of Riley (1952) suggests that distributed 
practice itself is not so clearly effective where verbal learning is con- 
cerned 

Why should massed practice be inferior to distributed practice*^ 
First of all, fatigue and boredom limit the amount of time which may 
usefully be spent m practice at any one session If boredom or frustra- 
tion sets in, prolongation of practice may indeed have negative effects, 
as Travis suggested The good teacher avoids this by introducing 
different activities or modes of attack during each teaching period The 
good lecturer who, conventionally, has to demand his students’ unin- 
terrupted attention for anything up to an hour, will at least change the 
pace and rhythm of his discourse Awareness of feedback from his 
audience enables him to ‘distnbute’ his attack by the introduction of, 
c g lively illustrations or teaching aids Secondly, the intervals between 
trials in distributed practice have a positive effect, inasmuch as some 
sort of learning goes on The Test period’, in fact, is not merely a respite 
from work, as many investigators seem to have presumed On the con- 
trary, it allows for continued rehearsal in the form of 'mental practice' 
At the same time it may also allow for the ‘forgetting* of negative 
features of the previous practice session Of the several types of theory 
proposed to account for the superiority of distributed practice (see, e g 
McGcoch and Irion, 1952) that which is currently most popular among 
ps>chologists stresses this last point Theories of this type are based on 
the concept of differential 'exuitcuon* For instance, Underwood (1961) 
concludes tint distributed practice allows for ‘successive extinctions of 
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the component actions of a given stroke by land drilP Or, having 
watched demonstrations, should he be required to carry out the whole 
stroke from the start, whilst actually m the water A highly relevant 
example in a field crucial to basic education is that of infant reading 
methods which have aroused wide interest and heated debate for many 
years The weight of opinion has swung from ‘whole’ to ‘part to 
‘whole’ and to ‘part’ again In the seventeenth century Comenius intro- 
duced a ‘whole’ method using words and pictures In the latter half of 
the nineteenth century ‘part’ methods — the alphabetic and phonetic — 
became highly developed In reaction against some aspects of the 
phonetic method - the artificiality of some primers, the drudgery of the 
drill, and the dubiety of this approach to such an irregular language as 
English, the ‘whole’ approach gained in favour m the form of look and 
say’ methods Currently the tide has changed again and various mixed 


phonetic methods are in favour 

A more esoteric but equally heated controversy was that of r lo^ 
dox’ versus ‘Fairbairnism’ m the training of oarsmen The ort o ox 
method is a classical example of ‘part’ learning, the rules 
being laid down by the famous Eton coach R S de Havi an a e 
turn of the century Conventionally the budding oarsman starts his 
training in a ‘tub’ which is fixed to the river bank He learns, om by one. 
the senes of movements which constitute rowing action e 
taught to carry these out m senes by numbers on the comman 

coach, pausing between each movement Subsequently is sen 

ments are speeded up Only then is he allowed to train in a raci 
or eight where the whole crew carry out training program 
again, in the initial stages, involve ‘actions by numbers In 19W 
Fairbairn, an Australian, rocked therowing world s boat 

a revolutionary ‘whole’ procedure In his mcw rowing ac i . 

be broken down into separate movements The 

building up the strength of his back and legs an en ^ 

boat and making it move ‘I get him to concen ra c i - 

blade and leave Nature to work his body „as the 

criterion of whether the individual oarsman s s > ^ ' cficctivc 

‘bell-note’ produced by the blade ‘taking the wa c . . Rut 

angle Orthodox coaches were aghast at .on 

Fairbairn crews reached the head of the me 

the Grand Challenge Cup at Henley „,n,ind«ork arc clearly 

In many skills, of course, some forms “r 
beneficial For instance, the strongerthe tennis player s uTisIs bel 
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will typically show some decrement at first Its subjects have forgotten a 
httle dunngthe inter-session interval and need to ‘warm up’ before they 
can ‘get back into their strides’ Dunng the rest of the session they will 
again show better rates of learning than the massed practice subjects, 
whose performance may even decline slightly during the session But 
over protracted series of sessions the distributed practice group’s rate 
of learning will eventually flatten out so that the difference between the 
learning curves of the two groups disappears 
What IS not known is how far these findings apply to tasks of different 
complexities It seems possible that in skilled tasks of great complexity, 
the establishment of schemata occurs over such a long period of time 
that the actual allocation of practice within that period assumes less 
significance Given that it takes several years to learn to play the 
bassoon, the question of massed or distributed practice m terms of 
minutes can scarcely be of crucial importance On the other hand, most 
instructors would insist on daily practice rather than weekly, whilst if 
total practice time is to be held constant sessions of massed practice are 
exhausting Even the reluctant bassoon learner can manage half an 
hour per day, whereas three and a half hours on a Sunday would prove 
intolerable But this may not apply m other tasks The student attempt- 
ing to master ‘games theory’ or matrix algebra may arrive at points 
where it is wiser to keep going ‘until the penny drops’ At such a stage a 
rest interval might be quite frustrating In such instances progress seems 
to be related to problem solving and the experience of insight These 
themselves are dependent upon apre existing schema and the strategies 
the learner has at his command 

Such questions as that posed at the beginning of this section are not, 
in fact, ones to which a genera! answer is possible The optimal lengths 
of practice sessions and mler-practice intervals will depend upon the 
task m question, the individual learner and his stage m the acquisition 
of skill ^ 

3 ‘11/io/c’ \ersus 'part' learning 

In the de\elopmcnt of skill, is it more effective to tackle the activity 
as a whole or to break it down into smaller units which can be learned 
md,%,duallyi For instance, should the budding batsman be shown the 
footssork for each type of stroke and perfect that before going on first 
to shoulder and then to wrist action ■> Or should he be encouraged to 
acquire the complex interrelated actions simultaneously as he will 
subsequently use them in striking the bilP Should the sssimmcr learn 
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the component actions of a given stroke by land dnlP Or, having 
watched demonstrations, should he be required to carry out the whole 
stroke from the start, whilst actually m the water A highly relevant 
example in a field crucial to basic education is that of infant reading 
methods which have aroused wide interest and heated debate for many 
years The weight of opinion has swung from ‘whole’ to part to 
‘whole’ and to ‘part’ again In the seventeenth century Comemus intro- 
duced a ‘whole’ method using words and pictures In the latter half o 
the nineteenth century ‘part’ methods - the alphabetic and phonetic - 
became highly developed In reaction against some aspects ® ^ ® 
phonetic method - the artificiality of some primers, the drudgery o t e 
drill, and the dubiety of this approach to such an irregular language as 
English, the ‘whole’ approach gained in favour in the form o oo an 
say’ methods Currently the tide has changed again and various mixea 


phonetic methods are m favour r ♦rv *1, 

A more esoteric but equally heated controversy was that f 
dox’ versus ‘Fairbairnism’ in the training of oarsmen The or o 
method is a classical example of ‘part’ learning, the rules o ^ 
being laid down by the famous Eton coach R S de avi an 
turn of the century Conventionally the budding ^ 

training m a ‘tub’ which is fixed to the river bank He learns, 
the senes of movements which constitute jfl 

taught to carry these out m senes by numbers on the comrnand of ^ 
coach, pausing between each movement Subsequently senal move 
ments are speeded up Only then is he allowed to 

or eight where the whole crew carry out P^T^^noVs^ve 

again, m the initial stages, involve ‘actions by numbers 
Fairbairn, an Australian, rocked therowmg world s 

a revolutionary ‘whole’ procedure I- ^rs view^ro^g 

be broken down into separate move cetting into the 

building up the strength ^ “^o^ntrate his attention on his 

boat and making it move I *■ . , .mconscious response ’ The 

blade and leave Nature 'o ^'*„areman’s style was effectire was the 
criterion of whether ^ the water at the most effective 

•bell-note’ produced by the b! slipshod approach But 

angle Orthodox coaches we g Cambridge and won 

Fmrbairn crews reached the head of the river 

the Grand Challenge Cup at en ey groundwork are clearly 



1 36 De\ clopment in Himian Lew niiig 

actually starts to play, the more readily can he acquire the skills 
required But appropriate wrist exercises constitute pnlcarnmg ~ in this 
case the development of physical attributes wliicli ^\lll facilitate optimal 
performance when learning has actually commenced Similarly the 
infant’s subsequent attainment of reading can be facilitated by ‘pre* 
reading’ activities including oral work and shape discrimination Pre- 
learning activities are generally very valuable, but they arc not of 
direct relevance to the question we arc trying to answer here, which 
refers to the learning process itself 

In brief the proponents of the ‘part* approach would say that it is 
safer and ultimately more eflicient to ‘learn one thing at a time’ and 
learn it well The subsequent learning of further ‘things’ is then cumu- 
lative, building IS continued upon a sure foundation Meanwhile, the 


learner’s interest is maintained because each ‘part’ or unit is individu- 
ally easier to master than the whole This approach has long been 
reflected m educational practice The opposing viewpoint is that this is 
a ‘piecemeal’ approach which stresses routine efficiency at the expense 
of an integration of knowledge and skill and which is apt to mar the 
final objective of the training by a blind insistence upon ‘method’ On 
this argument it is far better to take a ‘global’ view of learning, to tackle 
the new skill as far as possible by encouraging the pupil to engage in 
the activity itself rather than m artificially-determined ‘parts’ of the 
whole This enables the pupil to see the point of what he is doing, gives 
him quick success, even if at a low level of achievement, and thus main- 
tains his interest To this the ‘parts’ adherents may reply by claiming 
that the quickness is artificial and the success illusory Such an approach, 
u claimed, is inefficient because it enables the pupil to acquire 

bad habits In the long run more time may be spent on attempting to 
emdicate these than would have been required to teach each part 
effectively m the first place Thus the tenms player who is trained on a 
global approach may indeed achieve some initial satisfaction but at the 
expense of acquiring a poor style By inventing, of necessity, some 
idiosyncratic strokes m the early stages he is precluded from attaining 
any higher level of ability Similarly the ‘sentence method’ reader may 
show apparently quicker results than the child who is subjected to a 
conventional phonic approach But his spelling may subsequently be 
atrocious and his ability to handle new words haphazard 
The trouble with this controversy is that the examples are seldom as 
clear-cut or as relevant as some disputants believe Few teachers have 
ever used a ‘pure’ phonic method or a ‘pure’ sentence method Few 
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rowing coaches, apart from Fairbairn himself, have ever relied solely 
upon his method, whilst ‘orthodox’ coaches have often paid little more 
than lip-service to the classical drill Furthermore, as far as our present 
interest is concerned the general argument merely confuses the issue 
Examples cited involve activities at different levels of complexity or 
ones which would not generally be regarded as skilled at all At one time, 
possibly as a reaction against over-formal ‘drill’ methods of instruction, 
experimental evidence was interpreted as giving support to the whole 
approach But the reported results of controlled laboratory experimen- 
tation are open to various interpretations This confusion is probably 
due to the equation of results of rote learning experiments, which are 
concerned with the amount of material recalled after a given perio , wit 
those from experiments in skill training Here the only recall required 
of the subject is that of a few simple instructions, and his task is to 
improve his speed and/or accuracy in a senes of perceptua mo or 
responses It may be premature to assume that the same processes are 


involved m motor and symbolic learning 
In some cases experimenters have been crude in t eir 
tasks into ‘parts’ or ‘wholes’ m merely temporal and spatial erms 
regardless of psychological variables As Annett an J. . 
pointed out - ‘the very obviousness of the f m 

undoing since m most experiments on part-whole 
dent variable has never been adequately defined -^rformance 

instance - it would be foolish to examine improvemen i 
of the high jump by comparing subjects practising t ^ 

subjects practising 'parts’ which consisted of eac yar 
distance There have, however, been a the operihon 

problem Seymour (1954) examined ° ; contained some 

of a capstan lathe and found that where the y ^ 

hard and some easy elements it was more 

ones separately No difference between the m _rcdominated and 

of acquisition of a ’simple’ task higher level of 

where perceptual requirements ‘ demanded, the part 

perceptual discrimination and coordina „a(er attention to be 

method proved to be superior because pcae.ice of 

concentrated on the difficult elements I simple 

the difficult perceptual elements r^ius^coincides with evcry- 

elements which have already been masterc numl’s attention 

day observation and practice „ time is spent on 

to his weaknesses and ensure that relatively more time 
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correcting these Seymour concluded that the outcome of his experi- 
ment was not that part methods of training are more effective than whole 
methods but ‘rather that the terms “part” and “whole” are misleading 
and inadequate m these discussions* 

Like many other questions m psychology, it would appear that the 
‘whole versus part’ controversy has suffered from over-simphfication 
and over-generahzation We know now that the answer is again of the 
‘it all depends’ variety 


X SUMMARY 


From the psychological viewpoint ‘skill’ is characterized by the rela- 
tively complex organization of receptor-effector processes It is the 
nature of this organization - both temporal and spatial - which currently 
stimulates research and speculation, rather than the component 
responses themselves In skilled behaviour an effective response is not 
a discrete event, nor is it merely a reflex or habit It reflects the active 
relating of new signals to the dynamically organized mass of previous 
experiences to which Bartlett applied the term ‘schema’ The relevance 
of this approach to developmental psychology is clear It receives vivid 
support from the work of Piaget and is reconcilable with ethological 
observations 


Skill is now being examined m terms of the development of strategies 
which direct the selection and integration of tactical procedures On the 
etlector side this selection involves not only facilitation but inhibition of 
some of the responses available to the individual It also presupposes the 
mo ^ f aciivity with strategic criteria, and the function- 

On iL identification and correction of discrepancies 

ttnn ^ Pfoccss IS prcsumcd to include selective atten- 

. ® the organization of perceptual criterion 

Ins Vippn a repertoire acquired throughout life Research 

?rlewn V theoretical 

anTcvr . " r the fields of engineering 

nelnvp f H K P^ved fruitful include those of 

systems and 

m!v mi'’' ‘'.emroh.cal mteracfons and 
may be considered at a number of levels, according to the complexity of 
the task in question and its degree of ‘openness- Thus, car-drivmg might 
be studied at the letel of tactical procedures, for instance, the accuracy. 
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timing and co ordination of the movements involved in changing gear 
At a more strategic level, the integration of such procedures might be 
considered, for instance, the combination of cue assessment, changing 
to a lower gear, positioning and signalling involved m turning off a 
mam road At a yet higher level, performance over a protracted period 
under widely varying stimulus conditions might be examined in terms 
of the selection, modification and integration of procedure patterns 
Not all such levels have yet been examined experimentally, whilst it is 
often difficult to determine the level to which findings bear most rele 
vance The literature is further confused by references to the results 
from studies of rote learning by terminological differences and by the 
relative absence of studies of the acquisition of skill over long periods 
Furthermore, there has been a conventional tendency for studies of skill 
to be more concerned with what has been learned than with learning 
Itself Nevertheless, skill research has demonstrated that complex 
activity is amenable to experimental analysis, whilst its emphasis upon 
organization may prove crucial for developments m other fields o 
psychological study 
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change have acquired functions winch bring them a step stf/l nearer to 
language These are of a kind which can be made to evoke behaviour 
not only relevant to the situation in which the sign appears, but also 
relevant to a situation, not now present, in which the sign has previously 
appeared We may call this the production of, and response to, a signal 
A railway ‘signal’ is an example Set at ‘danger*, it does not draw the 
attention of the driver to the section in which he is at this moment 
travelling, it puts him m readiness to engage in behaviour relevant to a 
situation which for him is still m the future It is able to evoke the 
appropriate response from him in virtue of his previous experience - 
including ‘training’ - by which the ‘signal* has become a signal of a 
coming section of the line 

We are still outside the realm of language We come nearer to it 
when we notice that some signals have the peculiar characteristic that, 
m making the signal, the producer is himself responding to it This 
kind of signal we may call a symbol, following such workers as Miller 
and Dollard (1941) and C W Morris (1946), who themselves follow 
G H Mead For turn, an utterance becomes a symbol when it has ‘the 
same effect on the individual making it as on the individual to whom it 
IS addressed’ (Mead 1934, p 46) Here the word ‘same’ is obviously open 
to question - as, in fact, Mead himself recognizes 

Some Signals are clearly not symbols If, for instance, I frown, this 
may be a sign or a signal for another person, evoking a response either 
to the present or to an absent situation It becomes a symbol if, in 
frowning, I am myself also responding to my own frown A railway 
signal IS usually a symbol, since it means to the signalman very much 
what it means to the engine driver 

Yet a railway signal though a symbol is still beyond the realm of 
language When do symbols become linguistic? The ans^ver brings us 
back to our first definition A symbol is linguistic when it forms a 
system with other symbols 

2 A language is a system 

It would be agreed that any human utterance that wc recognize as 
linguistic must ha\e systematic relations with other such utterances 
By a system wc mean a constant pattern of rcgulantics A language is a 
system of interlocking systems Broadly these arc of two kinds First, 
the utterances of which the language is made up ha\c structures which 
can be formulated as the phonolog> or the grammar of a language - 
these arc the subject of a good deal of recent linguistic stud), as by 
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Language and Mental Development 

M. M. LEWIS 

To UNDERSTAND the relations between the language and the general 
development of children we must first look briefly at language as we 
find it in adult life Much of what we can say about children’s language 
can only be by way of inference from what we observe , but we can be 
helped by comparing it with our direct experience of our own language 
and Its relations with our general behaviour 


I. CHARACTERISTICS OF A LANGUAGE 

What IS a language? There is no easy answer The best we can do is to 
describe those of its characteristics which most clearly seem to mark it 
off from other forms of behaviour And this, m fact, is domg no more 
than giving names to what we have all long experienced A description 
which has been found to provide a good starting-point is that a language 
IS a system of symbols , we then have to say what we mean by the terms 
system’ and ‘symbol’ 


1 Signs, signals and symbols 

To begin with symbol Language is obviously a special instance of 
socia interchange in which one person produces a pattern of behaviour 
to which another person responds What specifically marks out language 
from other kinds of social interchange is the nature of the response 

e roa est general distinction is this In much socnl intercourse 
What IS produced evokes a response to this in itself, for instance, when 
1 place a chair for someone, when I pass him a dish, at table But on 
other occasions a person produces a pattern of behaviour which evokes 
a response not to this m itself, but rather to the situation in which it 
occurs ns are beckoning, facial expression and vocal utterance 
c may say at each of these is a sign to the respondent, evoking from 
him behaviour relevant to the situation in which it occurs 
No\v, among signs are some which, m the course of social inter- 
144 
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operating m any we/1 adapted organic response’ (Bart/ett 1932, p 201) 
The hypothesis is particularly apposite to the consideration of linguistic 
behaviour, since it was m the interpretation of phenomena of aphasia 
that Henry Head, whom Bartlett has followed, found the hypothesis 
illuminating Today, over a wide field the hypothesis, under one name 
or another, has proved fruitful Piaget, for instance, uses the term in 
Bartlett’s sense, Osgood, again, who postulates a ‘mediation process’ 
underlying linguistic utterance and response, at one point explicitly 
identifies this with ‘schema’ (Piaget 1953, p 416, Osgood 1953, p 627) * 

If adults are normally unaware of their linguistic schemata, it is also 
surely true that a child’s mastery of the regularities of the mother tongue 
proceeds - in the early stages at any rate - not so much by his aware- 
ness of rules as by the establishment of linguistic habits, under social 
approval, and their operation in familiar situations As time goes on he 
may formulate some of the rules for himself or he may accept them 
when formulated for him - by his teacher or his grammar-book or his 
dictionary But for a child or an adult the chief value of a linguistic 
rule is not that it reinforces a habit but rather than it enables a person 
to test Us application to an unfamiliar situation One of the chief needs 
in human behaviour is the ability to deal with what is unfamiliar, and 
linguistic intercourse constantly makes demands - perhaps the most 
important - upon tins ability to effect ‘transposition’ to a new situation 

In the development of his language the growing child needs not only 
to perform habitual /inguistic acts in habitual situations, but also to 
adapt his linguistic behaviour to unfamiliar situations This is true both 
of the syntagmatic and the paradigmatic aspects of the mother tongue 
A child, for instance, accustomed to adding -ed or -r to indicate action 
m the past, now says / tlimked He receives a response which makes 
him aware of a new situation that the pastness of / thmk is to be indi- 
cated by I thought Or again he heare sheep and recognizes that this is 
intended to draw his attention not to a single animal but to several Or, 
again, seeing a picture of a fox he sa>s doggie In all these instances, if 
he acts in unchanged accordance with established schemata, the response 
he receives tells him he is ‘wrong’ To be right - that is, to receive social 
approval, reinforcement of his behaviour - he has to modify schemata 

Habitual language, then, is the operation of unchanged schemata, 
unfamiliar situations demand problem solving, the adaptation of 
schemata Tlius a child’s success in acquiring a language is likely to 
be related to Ins ability to perceive and manipulate relationships m 

•SeealioVol I.Ch 4 fora fullcrdiscutsion of thcconccpt of ‘schema ’(IIA L.) 
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Chomsky (1957) and Strang (1962) Then there are semantic regulari- 
ties, that IS, regular relationships between structures of the language 
and the responses which they evoke - as studied, for instance, by 
Ullmann (1962) Useful terms for these two aspects of the system of 
a language are given by Osgood and Miron (1963), following 
Jakobson and Halle (1956) They speak of the internal structures of a 
language as syntagmatic, and of the systematic relations between the 
forms of a language and their contexts, linguistic and non-linguistic, as 
paradigmatic 

It IS clear that the progressive mastery of these systems is the task 
that lies before every child, but before we turn to this let us look a little 
further at the syntagmatic and paradigmatic aspects of language as they 
occur m adult life, in order to see more clearly what are the specific 
problems that face the growing child 


3 Language as social behaviour 

When two people are in linguistic communication with each other, it 
IS obvious that m utterance and m comprehension the behaviour of the 
speaker and the listener largely consists of the operation of habitual 
procedures That is, when a person speaks in a particular situation he 
IS likely to use forms which he has learnt to utter m similar situations 
A^in, the response of a person to speech in a situation is likely to be by 
behaviour which has become habitual to him m similar situations 
The linguistic habits are, of course, highly complex Each occasion of 
response demands choice from among the regular patterns 
of the language lexical - that is the choice of particular words, their 
phonemic qualities, their intonation and stress their accidence and 
‘iir ‘heir order For the speaker these features are 

j ^ intention, for the listener they determine his response 

^nguage there are regularities of usage, m utterance and 
wWh “a '’r as generalizations - ‘rules' - and 

Innoi t u to an adult attempting to acquire a 

language not his mother tongue 

everyday life, in uttering and responding 

n ‘ Ve ™ r ‘*“= of The 

tr^h, V a"" situation a disposition 

to behave in accordance with a pattern of his behaviour m a relevant 
SI nation m the past In psychology today, a widely accepted picture 
of this process is the hypothesis of the schema, defined by Bartlett as 
an active organization of past reactions, or of past experiences 
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operating in any well adapted organic response’ (Bartlett 1932, p 201) 
The hypothesis is particularly apposite to the consideration of linguistic 
behaviour, since it was in the interpretation of phenomena of aphasia 
that Henry Head, whom Bartlett has followed, found the hypothesis 
illuminating Today, over a wide field the hypothesis, under one name 
or another, has proved fruitful Piaget, for instance, uses the term in 
Bartlett’s sense, Osgood, again, who postulates a ‘mediation process’ 
underlying linguistic utterance and response, at one point explicitly 
identifies this with ‘schema’ (Piaget 1953, p 416, Osgood 1953, p 627) ^ 
If adults are normally unaware of their linguistic schemata, it is also 
surely true that a child’s mastery of the regularities of the mother tongue 
proceeds - m the early stages at any rate - not so much by his aware- 
ness of rules as by the establishment of linguistic habits, under social 
approval, and their operation m familiar situations As time goes on he 
may formulate some of the rules for himself or he may accept them 
when formulated for him - by his teacher or his grammar-book or hjs 
dictionary But for a child or an adult the chief value of a linguistic 
rule IS not that it reinforces a habit but rather than it enables a person 
to test Its application to an unfamiliar situation One of the chief needs 
in human behaviour is the ability to deal with what is unfamiliar, and 
linguistic intercourse constantly makes demands - perhaps the most 
important - upon this ability to effect ‘transposition’ to a new situation 
In the development of bis language the growing child needs not only 
to perform habitual hnguistic acts in habitual situations, but also to 
adapt his linguistic behaviour to unfamiliar situations This is true both 
of the syntagmatic and the paradigmatic aspects of the mother tongue 
A child, for instance, accustomed to adding -ed or -/ to indicate action 
m the past, now says / ihinked He receives a response which makes 
him aware of a new situation that the paslness of I think is to be indi- 
cated by 7 thought Or again he hears sheep and recognizes that this is 
intended to draw his attention not to a single ammal but to several Or, 
again, seeing a picture of a fox he says doggie In all these instances, if 
he acts m unchanged accordance with established schemata, the response 
he recei\es tells him he is ‘wrong’ To be nght - that is, to recei\e social 
approval, reinforcement of his behaviour - he has to modify schemata 
Habitual language, then, is the operation of unchanged schemata, 
unfamiliar situations demand problemsolving, the adaptation of 
schemata Thus a child’s success m acquiring a language is hkcly to 
be related to his ability to perceive and manipulate relationships in 
*ScealsoNol I,Ch 4, forafullerdiscussionoftheconcept of schema D 
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unfamiliar as well as familiar linguistic situations, m other words, the 
exercise of his intelligence upon the syntagmatic and paradigmatic 
characteristics of the language 

4 Language as personal beha\ wiir 

So far we have been speaking of a language as a form of social 
behaviour We have now to turn to what is no less important the non- 
social - what we may call the personal - functions of a language 
Evidently, whenever a language is used socially, it has also personal 
functions for the speaker For, as we have said, it is one of the dis- 
tinguishing characteristics of a language that a speaker tends to respond 
to his own utterance If what I say tends to evoke thought, feeling and 
physical activity m another person it also tends to evoke them m 
myself 

These personal effects are of course more marked when I am com- 
municating not with another person but with myself I keep a diary, I 
make notes as memoranda, I write m order to clarify my ideas or 
express my feelings, I speak to myself when I am thinking out things 
These are primarily personal uses of language but they are also poten- 
tially social - that is, they could be perceived by another person My 
diary and my notes could be read and even in my silent speech the 
movement of my vocal apparatus could be recorded and to some extent 
interpreted 

All these uses of a language are, then, actually or potentially overt 
We now come to very important uses of language which are not even 
potentially overt These occur when I am thinking in linguistic terms, 
when I am imagining linguistic forms in the course of my mental pro- 
cesses This kind of linguistic behaviour may be called ‘inner’ in con- 
trast to overt , my linguistic thinking is not open to the perception of 
any ot er person I can to some extent symbolize my thinking through 
the medium of words it is these that then become the medium of 
communication, it is these, not my private thinking, that evoke 
responses m other people 

It IS clear that this inner language is likely to be present whenever I 
use language, whether socially or personally when I am in communi- 
cation with another person, when I am communicating with myself in 
speech or writing, as well as when I am ‘thinking’ m linguistic terms 
And this thinking , it will be seen, may comprise the whole range of my 
mental processes, cognitive and orcctic Inner language may occur m 
the course of perceptual and conceptual activity, m imagining m remem- 
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bermg and m reasoning, and in the orectic aspects of all these - ‘states 
of mind’ to which we give such names as interest, attitudes and emotions, 

This inner language has important functions m the behaviour of any 
person, to the extent that it permeates his mental processes By symbol- 
izing a cognitive or orectic pattern, language gives it a certain specific 
objectivity, enabling us to ‘carry it in the mind’ more readily, and so 
bring it more readily into relation with subsequent experience Words 
help to sharpen and direct our awareness m our perceptual thinking, in 
imagining, remembering and reasoning, they promote a person’s 
awareness of his interests, attitudes and emotions The process by which 
this awareness is then carried forward to a subsequent situation has 
been described by Bartlett in a picturesque phrase language enables us 
to ‘turn round upon our own schemata* and so bring them more readi/y 
into relation with a situation (Bartlett 1932, p 206,p 225, 1958, p 83) It 
need hardly be said that non linguistic symbols (‘non-verbal images’) may 
also have these functions only, as Bartlett says, language generally 
provides the most effective symbols This, we miy add, is because 
language is systematic and because human behaviour is permeated by 
language Most, if not all, the social situations we encounter owe some 
of their characteristics to the fact that they are presented to us by 
speakers 

5 The process of commumcation 

We can now outline the mam features of what occurs when two per- 
sons are m linguistic communication First, as to the speaker, whose 
behaviour is both inner and overt Of his inner behaviour perhaps the 
most important feature is what wc cal! his intention to evoke a rcle\ant 
response m the listener, and this intention will normilly have both 
cogniti\e and orectic characteristics 

The o^crt behaMour of the speaker will consist maml> of the pro 
duction of linguistic palterns acting as sjmbols to evoke the listener s 
response At the same time the speaker may engage m non linguistic 
behaviour which may provide signs and signals for the listener - for 
instance, gestures, facial ‘expression*, bodily posture - and evoke 
responses from him 

The response of the listener is thcaforc likely to be complex W hit is 
evoked will include inner behaviour, which will probabl) have cognitive 
and orectic charoctcnstics and which wiH tend to be permeated b> 
linguistic forms The overt behaviour of the listener is also Iikclv to be 
both non linguistic and linguistic His non linguistic behaviour may 
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include ‘doing something’ - that is, engaging m a task, he may also 
exhibit gestures, facial expression, posture His linguistic behaviour may 
consist in ‘saying something’ in reply to the speaker 
Finally we may note an important distinction in the sequential 
behaviour of a listener We have said that he may engage in a task, that 
IS, he may attempt to produce some change m the existing situation 
Instances of overt tasks are handing something to the speaker, per- 
forming particular acts, m general terms, manipulating the physical 
situation The listener may also engage m inner tasks, when, for 
instance, his response leads towards the solution of a problem - what we 
call reasoning and may here speak of as the manipulation of inner 
processes In all these cases, overt and inner, we may say that language 
has had manipulate effects 

But often enough the listener does not engage in any task What is 
evoked by the speaker’s utterance is no more than a complexity of cog- 
nitive and orectic responses to the utterance itself, if there is any overt 
behaviour it will consist in manifestations, linguistic and non-hnguistic, 
of these responses Common instances are responses to conventional 
greetings Good morning How do you do ^ We may call these effects of 
language declaratne — where the effect of the speaker’s utterance is to 
achieve rapport with the listener and the response of the listener pro- 
motes this rapport 

Our recognition of the declarative functions of a language owes 
much to what Malinowski called ‘phatic communion’ (Malinowski 
1923, p 153) In studying the behaviour of societies and observing that a 
language is an important instrument in the performance of social tasks, 
It became clear to him that a language had another function no less 
important in the life of a society phatic communion, which he defined 
as a type of speech m which ties of union are created by a mere ex- 
change of words 


Following Malinowski we see that phatic communion is only a part 
of a \ery wide field of linguistic functions which extends from the mere 
interchange of greetings to such far-reaching and profound modes of 
human behaviour as sexual love, imaginative literature and religion It 
IS for this wider field of language which is primarily non manipulative 
that 1 have proposed the name declarative 


Declarative utterance may, of course, fail of its intention, evoking 
not rapport but disharmony, not communion but disruption The lover s 
declaration may disgust, the dramatists tragic intention seem merely 
comic, the language of liturgy absurd But all these are still instances of 
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an intention primarily declarative, as distinct from a primarily mampu- 
lative intention 

Malinowski observed that the establishment of phatic communion 
was often the necessary preliminary to the promotion of social tasks as 
well as a powerful aid m maintaining these tasks and carrying them 
through to success, and again that, m turn, the performance of social 
tasks helped to promote phatic communion In everyday communica- 
tion, these are the complex inter-relationships of declarative and 
manipulative language, between the intention of the speaker and the 
evoked behaviour of the listener The speaker may have primarily a 
manipulative intention, the listener respond declaratively, or the 
declarative intention of the speaker may have manipulative effects in 
the behaviour of the listener Most frequently, perhaps, the utterance of 
the speaker is both manipulative and declarative m intention, the 
response of the listener more or less relevant to this intention 

From this general summary of linguistic communication m adult life 
we may now go on to see how a child’s progress towards it may be 
fostered, or, indeed, impaired 


II. THE BEGINNINGS OF UTTERANCE AND RESPONSE 
AND THEIR FUNCTIONS 

1 Complexity of origin 

Inevitably we bring to the observation of infants a picture of language m 
adult life, and this certainly helps us to recognize the beginnings of Iinguis- 
ticbehaviour Butitalsohasitsdangers Wemayfail to sec that the appar- 
ently simple rudiments are already complex, on (he other hand wc may 
credit them with characteristics which occur only in a mature language 
On the complexity of the rudiments it is doubtful whether even loda>, 
after some decades of the dose study of infant behaviour, ^^e ha\c an 
adequate grasp of the complex processes that combine in the emergence 
of language Systematic obseivations arc still astonishingly sparse, m 
view of the resources no>\ available for the recording of spoken com- 
munication m its contexts Wc ha\c still to rely on what seem to be the 
hypotheses that best fit the data wc ha\c 
The first and fundamental generalization is this that language has 
Its roots both in the child himself and m his social cnMfonmcnt - and 
that both these factors arc CMdcnl from the ^cr> beginning From the 
child himself there come his pnmary sound making and liis prinarj 
responses to the human \oicc From Ins social environment there comes 
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include ‘doing somcthmg' - that is, engaging m a task, lie may also 
exhibit gestures, facnl expression, posture His linguistic behaviour may 
consist in ‘saying something' in reply to the speaker 
Finally we may note an important distinction in the sequential 
behaviour of a listener We have said that he may engage in a task, that 
IS, he may attempt to produce some change m the existing situation 
Instances of overt tasks are handing something to the speaker, per- 
forming particular acts, in general terms, manipulating the physical 
situation The listener may also engage m inner tasks, when, for 
instance, his response leads towards the solution of a problem - what we 
call reasoning and may here speak of as the manipulation of inner 
processes In all these cases, overt and inner, we may say that language 
has had manipulative effects 

But often enough the listener does not engage m any task What is 
evoked by the speaker’s utterance is no more than a complexity of cog- 
nitive and orectic responses to the utterance itself, if there is any overt 
behaviour it will consist m manifestations, linguistic and non linguistic, 
of these responses Common instances are responses to conventional 
greetings Good morning efoyow We may call these effects of 
language declarative - where the effect of the speaker’s utterance is to 
achieve rapport with the listener and the response of the listener pro- 
motes this rapport 

Our recognition of the declarative functions of a language owes 
much to what Malinowski called ‘phatic communion’ (Malinowski 
1923, p 153) In studying the behaviour of societies and observing that a 
language is an important instrument in the performance of social tasks, 
It became clear to him that a language had another function no less 
important in the life of a society phatic communion, which he defined 
as a type of speech m which ties of union are created by a mere ex- 
change of words ’ 


Following Mahnowsk, we see that phatie communion is only a part 
of a very wide field of linguistic functions which extends from the mere 
interchange of greetings to such far reaching and profound modes of 
human behaviour as sexual love, imaginative literature and religion It 
IS for this wider field of language which is primarily non manipulative 
that 1 have proposed the name declarative 


Declarative utterance may, of course, fail of its intention, evoking 
not rapport but disharmony, not communion but disruption The lover’s 
declaration may disgust, the dramatist’s tragic intention seem merely 
comic, the language of liturgy absurd But all these are still instances of 
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rendered, lypjcnl forms arc nu/t meh and neh neh After some 
weeks the child begins to utter sounds m states of contentment, for 
instance, satict> after food, mostly front consonant like sounds, but 
not nasalized, together with some back sounds Typical forms are, 
roughly, . beh.deh.. dekvinAgu grr The specific phonetic 
characteristics of the discomfort-crics and of the comfort-sounds can 
be shown to be the distinctive vocal aspects of the child’s complex 
response to one internal state or the other In particular, they include 
speech patterns formed by sucking-movements, in hunger or satiety, 
made during vocalization (Here we can give only the broadest outline, 
detailed accounts arc in Invin, 1947, 1948, Leopold, 1947, Lewis, 1951 ) 
Discomfort-cncs and comfort-sounds soon evoke distinctive 
responses from those who 'mother* (he child The discomfort cries 
tend to have manipulative effects ~ that is, they bring the child’s mother 
to relieve his discomfort, they probably also have some declarative 
cfiects m evoking her concern for him The comfort sounds in general 
tend to have declarative cfTccts, that is, (hey arc taken by his mother as 
signals of his contentment, evoking ‘pleasure* - and her expression of 
this, which m turn may reinforce his contentment 
We must now distinguish between two kinds of utterance m states of 
comfort In addition to the comfort sounds, the vocal manifestations of 
states of contentment, a new kind of utterance emerges, often as early 
as the sixth week This consists of characteristically regular repetitive, 
rhythmical and intonational vocal patterns We may call this ‘babbling’, 
m contrast to ‘expressive’ comfort-sounds, the child appears to us to 
find satisfaction in the act of utterance itself It is difficult to account for 
babbling except by saying that it is vocal play - and this, of course, is a 
description not an explanation But the hypothetical description has 
this validity, that it brings babbling into line with the wide range of 
activity that we call play and accept as a characteristic form of infant 
behaviour It also throws light upon other aspects of the child s pre- 
hnguistic and linguistic development 
First, babbling tends to evoke a vocal response from others, just as 
we tend to join in with any of his play As the child babbles we often 
imitate him and so stimulate him to further babbling (Lewis, 1951, p 74 
and references there) This becomes very important for the progress of 
the child’s adaptation of his utterance to the phonemic repertory of the 
mother tongue Some of his babbling sounds are reinforced as he hears 
sounds that approximate to his own These herepeatsmhisbabblmgand 
receives social approval of his ‘imitators’ Social approval stimulates 
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speech to the child, there come the responses of others to the child’s 
own sounds, and the responses of others to the child’s responses to 
their speech It is from the constant mter-action of these diverse 
influences that linguistic development takes its course 
Probably everyone who attempts to describe this development 
recognizes the convergence of personal and social factors But perhaps 
because the process is seen mainly as the ‘acquisition’ of language, 
there is a notable tendency to emphasize the primacy of the environ- 
ment Langer, for instance, in the course of her masterly study of the 
functions of language, maintains that language begins for a child as a 
process of imitation, he learns to see a relations^p between what is 
said to him and its context and so comes to imitate the heard speech in 
similar situations (Langer, 1951, Chap V, Mowrer, 1950, p 700 and 
1960, p 73) Skinner takes a more balanced view, still emphasizing the 
role of environment, he suggests that the beginnings of language are 
not primarily in the sounds which we ‘elicit’ from the child The mam 
process is, rather, this in a given situation a child ‘emits’ a sound, 
which we reinforce by changing the situation (Skinner, 1957, p 31) 
Where Skinner falls short, as critics such as Church have pointed out, 
is m his inadequate attention to the sources of emitted sounds (Church 
1961, p 80) ButSkinnerdoes,mfact,gosofarastospeakoftherelation- 
ships between a child’s emitted sounds and his internal states (Skiimer 
1957, p 45) 

A complete description must include all these aspects of a child’s 
behaviour We must look at his early vocalizations, their forms and 
their functions, at the various kinds of social reinforcement of his 
emitted sounds, at the manner m which sounds are elicited from him 
in imitation And throughout we must see the beginmngs of language 
not only as a many-sided process but as a continuous development, m 
which there is progressive adaptation, with its duality of accommoda- 
tion and assimilation as recognized by Piaget, and m which there 
cannot fail to be the operation of pre linguistic schemata on subsequent 
linguistic behaviour 

2 Early utterance 

If we look at the earliest utterances and the situations in which they 
occur we find certain broad regulantics m all children alike Almost 
immediately after birth ‘crying’ begins, that is, high-pitched, vowel- 
like sounds often interspersed by consonant-hke sounds which are 
formed by lips, tip and blade of tongue and gum ridge Roughly 
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IS to be explained by calling it ‘imitation’, it is a complicated process of 
development, a description of which must still be somewhat hypo- 
thetical. We have seen that rudimentary imitations tend to occur in the 
course of adult intervention m a child’s babbling These become less 
frequent - indeed, usually disappear - in the latter part of the first year, 
as the child is making progress in responding to the specific situations 
in which he hears speech-patterns We say that he is ‘understanding 
more of our words ’ Out of this there grows vocal behaviour of the kind 
that we normally recogmze as imitation, an approximation of the 
child’s speech-patterns to some heard by him and then uttered by him 
in situations similar to those in which he has heard them Less cum- 
brously- and less exactly- we say that ‘he is now using words correctly ’ 
(Details m Lewis, 1951, Chapter VI; briefly in Lewis, 1963, p 22) 

This account of imitation is meant to emphasize the process of pro- 
gressive approximation, as Skinner(l 957, p. 30) calls it, or the process by 
which, in Piaget’s terms, the child accommodates his own speech- 
patterns to those that he hears and assimilates heard speech to his own 
(Piaget, 1953, p 291) It is by attending to the facts of the child’s progres- 
sive adaptation that we see his linguistic development as a process of 
change from his earliest utterances And it is from neglect of these facts 
that some workers are able to conclude that a child’s early vocaliza- 
tions have nothing to do with his ‘acquisition’ of the mother tongue 
Mowrer, for instance (I950,p 700) maintains that early vocalization is 
random and autistic, having no instrumental, that is, communicative, 
effects , that it is only when the child takes over a word from the mother 
tongue that he begins to speak instrumentaJly 
Against this we have to set a different picture A child’s early discom- 
fort cries and comfort-sounds are, of course, ‘without communicative 
intention’ But if we look closely at the changes that take place, we find 
that it IS out of this early expressive utterance that there emerge, by 
progressive approximation, some of the most important of a child’s 
uses of speech-patterns of the mother tongue, with their functions 
Take, for instance, a typical discomfort cry meh meli meh or 
the like As we have said, this is not a random utterance It is the vocal 
aspect of a child’s urgent behaviour when hungry It evokes responses 
from others It is difficult to believe that even as early as six months, 
with repeated experiences of these responses, the child utters his cry 
without some rudimentary response in himself to the situation in which 
he cries, and to what follows his crying Now, when bis mother comes 
to him she is likely to say something like mama ( . . is conung) — itself a 
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him to further repetition of the sounds and so an English child is led 
to ‘practise making English sounds’ 

Further, since a main characteristic of babbling is a child’s attention 
to the forms of his own utterance, it may well offer him a rudimentary 
aesthetic attitude, a delight in the patterns of speech This is important 
not only for the intrinsic value of the child’s aesthetic development but 
because it may also promote his instrumental uses of language A child 
whose awareness of the forms of speech is sharpened is to that extent 
likely to use speech more effectively in commumcation - more likely to 
understand and make himself understood 

In recognizing the importance of babbling, there are implications for 
the linguistic education of children whose primary vocal activity is 
impaired from one cause or another These implications we shall look 
at in Section IV 


3 The child's responses to speech 

From a very early age the child responds to the sound of a human 
voice Within the first month children frequently cry at the sound of 
others crying, and often as early as this the sound of his mother’s voice 
will reduce a crying child to silence It is possible that these responses 
are the maturation of innate tendencies It is clear that m any case other 
factors are likely to be present, heard cries may - like some other 
noises - evoke a state of discomfort and so its vocal manifestation, 
c^ing, the cessation of crying, m responses to his mother’s voice, may 
obviously result from the child’s repeated experience of the relief that 
she brings 

As tune goes on the child begins to make specific responses to 
b^r'nf ’’y “Other as she 

beTr 7,,” "T'f of ‘he situation of 

of the m lu ^ ‘r' u” ‘'^hon he responds to it only in the presence 

mill^ P S “spoohs m the absence of the 

^ ‘■‘‘“'y “> h<= non vocal and vocal Non-vocal arc 

riP-ived ^ “"h his urgent bodily reactions if the milk is 

delayed, or h.s contentment and relaxation on receiving the food 

‘‘“““fnrt-cr.es m the former case, 

Z a I'V" at this early stage 

JZZ . 1 , n “ "**">“'nfy manipulative and deelLative 

cITccts m the child s behaviour 

After this there is normally progress m the ‘imitation’ of speech 
patterns Tins agun is far from being a simple kind of response which 
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growing awareness of the effects of his vocal behaviour When, if ever, 
IS it valid to speak of his manipulative or declarative intention It would 
seem that no complete description of linguistic behaviour can dis- 
pense with the assumption Thus Skinner, who proposes to make ‘no 
appeal to hypothetical explanatory entities’, nevertheless has to take 
account of ‘what is called intention* by maintaining that in general it 
‘may be reduced to contingencies of reinforcement’ (Skinner, 1957,pp 12, 
41) In other words, when the child seems to be directing his own 
linguistic behaviour, this fact is being directed by reinforcing features 
of the situation But we feel bound to say here that the child not only 
becomes aware of these contingencies but also comes to direct his 
behaviour so as to bring about changes m them So, sooner or later, in 
distress he says mama m order to cause his mother to relieve his dis- 
comfort, in contentment he says mama in order to cause her to share 
his contentment We have to maintain that the phrase ‘in order to 
cause’ IS a minimal description of something that does happen It is 
obvious that those m communication with a chiild, by what they do - 
still more, by what they say - foster behaviour m him which can only 
be described in some such phrase as this 
They are also constantly influencing the forms of his speech Ultim- 
ately he achieves ‘correct’ renderings of the patterns of the mother 
tongue, but in the meantime the process of approximation shows itself 
in a characteristic repertory of speech-forms that we call baby-language 

5 Basic and secondary baby-language 
In this we can distinguish two stages At first basic hahy-hnguage, a 
collection of speech-patterns which are the relatively unchanged forms 
of discomfort-cnes and comfort-sounds Typically they are mainly of 
SIX kinds mama, nana, papa, baba, tala, dada We recognize these at 
once as the limited repertory which, with local variations in forms and 
functions, are used by children over a very wide area of the globe, per- 
haps universally, as their earliest ‘words’ 

Secondary baby-language is a repertory of speech-patterns which are 
transformations of the basic forms, as influenced by the child s verbal 
community Didda, already mentioned, is a typical instance , other forms 
of this recorded of children m different countries are dtda, titta, titii 
All of these have affinities with children’s basic utterances, all of them 
also owe something to the linguistic behaviour of those in communica- 
tion with a child, drawing his attention to a feature of the current 
situation Only people, not clocks, siy tick-lock, only people say 
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traditional approximation to infantile utterance If the child replies 
with something between meh meh and mama, he receives approval , 
so gradually his approximation to the adult speech pattern, m form and 
function, IS reinforced 

Take, again, an instance from comfort-sounds Among the earliest 
‘words’ of children recorded m different countries is didda on seeing and 
heanngaclock(Lewis,1951,p 285) This again is not a random utterance 
It is typical of the forms spoken m contentment A child m such a state 
of relaxation, his urgent needs being satisfied, may attend to the clock - 
or have his attention drawn to it, his contentment now includes his 
orectic response to the clock, and didda expresses this contentment as 
well as reinforcing his attention to the clock His mother, hearing him, 
may well say tick took - again a traditional approximation to infantile 
speech If he then responds with something between and tick-tock 
he wins approval and so, here again, his approximation to the adult 
speech pattern, m form and function, is reinforced 
It IS clear that these transformations must owe much to the willing- 
ness of others to adapt their speech behaviour to the child’*, as well as 
to his responsive willingness towards them Sooner or later, in greater 
or less degree, he may come to direct his own behaviour, so that instead 
of progressive approximation by short steps, he may attempt leaps and 
bounds - from mama to mother, from tick took to clock How far this 
happens to any one child can only be known by detailed observation 

4 Social response to the child s speech 
In describing a child s response to adult speech we have inevitably had 
to emp asize adult response to his speech Indeed there is no stage in 
linguistic development which can be adequately described except as 
convergence between the child and his social environment 
There is a constant mtluence upon the child by which his attention, 
m speaking and in listening, is drawn to particular features of the 
current situation If at first his mama is the vocal behaviour of his con- 
* *^*^^^^* relief, with perhaps some dim awareness of food 

an e person w o '’•ngs it -certainly as time goes on social influence 
canalizes his attention towards the person of his mother Broadly speak- 
ing there IS a progressive emergence of cognitive and objective 
situation - from earlier responses 

which were orcclic and subjcctrvc 

What others do and say in reply to him also constantly strengthen the 
manipulative and declarative clfccts of his speech, and so foster his 
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tionships between this auditory experience and the child’s perception of 
his mother holding up a toy dog We can infer that at this stage he is 
responding to these relationships if we notice what occurs more clearly 
in his subsequent development For, a year later this child is saying 
doggie on seeing a real dog as well as his toy dog The form of the word 
— an adaptation of the child’s own schemata — shows an awareness of 
the auditory syntagmatic pattern, the extension of the word’s apphca- 
tion shows an attention to its paradigmatic function 
In saying that the child responds to relationships we take it that in the 
earliest stages he may well do so without being aware of them, and that 
if later he does become aware of them, this itself is partly a result of his 
further linguistic development — words having become for him a means 


of symbolizing relationships 

The syntagmatic development of children demands further study 
Although we can map out the course we cannot yet say with any cer- 
tainty how children progress from point to point Berko and Brown 
have summarized experimental methods of inquiry (Berko and Brown, 
1960) The results so far indicate that normally withm a few years 
a child’s language, in utterance and response, comes to inclime t e 
whole range of the structures of the mother tongue Systematic observa- 
tion enables us to estimate how long this takes for particular chi ren 
Temphn, for instance, has shown that American children are normally 
acquainted with most of the structures of spoken English by t e age o 
8 (Templm, 1957, p 134) After this, further progress m the mastery ot 
the syntagmatic aspects of the language would be^by way of exten ing 
the scope of each of the structures within the child s usage 

Progress in the paradigmatic aspects of the mother tongue is a 
more complex and far-reaching development - what in every ay e 
we call the growth of meamng What begins as a response to as 

a sign of a situation, changes into a response to speec as a 
so to the symbolizing function of language In the course “f 
ment the child comes to use and to respond to speec -pa ® 
contexts more effectively, to the extent that his a i les o , 

think conceptually, to remember, to imagine and to reason 
and more at his command , ^ « 

But the development of these cognitive a i ^ gj 

product of the child’s linguistic development We lanEniaee m 

side of the nexus of language and behaviour e p conceptual 

such activities as we normally name P^-Ptual and^ 


thinking, remembering, imagining and reasomng 
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bow-wow, quack quack, coconco, puff-puff For many children this baby- 
language IS a bridge to the adult mother-tongue 
During this transitional period, and to some extent later, the lan- 
guage of a child may seem to be studded with ‘bizarre forms’ and ‘odd 
meamngs’ for conventional words The bizarre forms can be explained 
by the phonological analysis of the processes of the approximation of 
speech-patterns, these cannot be detailed here (Lewis, 1951, Chapter 
X) But something must be said about the ‘odd meanings* - the func- 
tions for the child of words that he takes over from the mother tongue, 
for a study of these illuminates not only his language but his general 
development From the beginning, as we have seen, there are intimate 
reciprocal relationships between language and the cognitive and orectic 
aspects of behaviour We must now look at these relationships in a 
child’s further growth 


in. LANGUAGE AND GENERAL DEVELOPMENT 
1 The place of cognition m linguistic development 
We have said that every step forward is likely to be a combination of 
habit and problem-solving But even the habits have often begun as the 
solution of problems, situations that demand the ability to learn This 
means that a child’s progress m language must largely be determined 
by cognitive abilities 

From the beginning, both aspects of language - the syntagmatic and 
t c paradigmatic - present their own problems the syntagmatic, in the 
relations which constitute the patterns of the language, the para- 
igmatic, in the relations between the linguistic patterns and their 
contexts in the current situations The child is called upon to manipulate 
ese re ations ips on every new occasion of communication, and this 
may demand, partly the kind of ability required m non-hngu.stic as well 
as in linguistic problems - what we call ‘general intelligence’ , and partly 
a special linguistic ability There would seem to be good evidence - 
obtained it is true from the study of older children - of this special 
ability. As might be expected, .t is thought to be a product of innate 

potentialities and environmental conditions (Vernon 1950 pn 17 32) 

Now, cNcn in the early approaches to the mother tongue both general 
cogn.tI^c and specia linguistic abilities are probably called into play 
Take, for instance, the case of a child of eleven months who makes a 
rclcsantrcsponsctodoggie(Lewis,1951,p 336) Syntagmatically.thisisa 
pattern of auditory relationships, paradigmatically, a pattern of rela- 
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tionships between this auditory experience and the child’s perception of 
his mother holding up a toy dog We can infer that at this stage he is 
responding to these relationships if we notice what occurs more clearly 
in his subsequent development For, a year later this child is saying 
doggie on seeing a real dog as well as his toy dog The form of the word 
- an adaptation of the child s own schemata - shows an awareness of 
the auditory syntagmatic pattern, the extension of the word’s apphca- 
tion shows an attention to its paradigmatic function 
In saying that the child responds to relationships we take it that in the 
earliest stages he may well do so without being aware of them, and that 
if later he does become aware of them, this itself is partly a result of his 
further linguistic development — words having become for him a means 


of symbolizing relationships 

The syntagmatic development of children demands further study 
Although we can map out the course we cannot yet say with any cer- 
tainty how children progress from point to point Berko and Brown 
have summarized experimental methods of inquiry (Berko and Brown, 
1960) The results so far indicate that normally within a few years 
a child’s language, in utterance and response, comes to include the 
whole range of the structures of the mother tongue Systematic observa- 
tion enables us to estimate how long this takes for particular chil ren 
Templin, for instance, has shown that American children are normally 
acquainted with most of the structures of spoken English by the age ot 
8 (Templin, 1957, p 134) After this, further progress in the masteij ot 
the syntagmatic aspects of the language would be by way of extending 
the scope of each of the structures within the child s usage 
Progress in the paradigmatic aspects of the mother tongue is a mwh 
more complex and far reaching development - what in every ay e 
we call the growth of meamng What begins as a response ® , 

a sign of a situation, changes into a response to speec ^ , 

so to the symbolizing function of language In the course ° 
ment the ch,ld comes to use and to respond to 

contexts more efTectively, to the extent that is “ " ' ’ ^ 

thmk conceptually, to remember, to imagine and to reason 

and more at his command u i « .c .fe#.ir Inrrefv a 

But the development of f- ^rttem^slVowloS^^ 
product of the child s >‘”8“““= P place of language in 

side of the nexus of langua^ and b ^j^P, conceptual 

such activities as ue normally a complete piclurc 

thinking remembering, imigming 
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must, of course, include their constant orectic aspects - emotion, 
motivation - and also the non-linguistic "behaviour which is always part 
of cognitive activity But for our immediate purpose we narrow our 
attention to the part played by language in their development 

2 The place of language in cognitive activities 
Common everyday observation makes it clear that throughout a 
child’s development, language is a permeative influence in all his 
behaviour For his cogmtive activities it is more than this - it is a prime 
condition of their functioning 

Here it is possible to give only the briefest of accounts, with some 
references to detailed studies And we confine ourselves to the begin- 
nings, partly because it is the later stages that are more usually 
described, partly because the beginnings afford us some insight into the 
manner m which language enters into non-hnguistic behaviour 
Take first perceptual discrimination How soon the human voice 
influences an infant’s perceptual distinction between one situation and 
another we can hardly say But as early as the end of the first year there 
IS pretty clear evidence of this from systematic observations in experi- 
mental conditions Some Russian workers, for instance, studied 
children learning to choose between two containers only one of which 
held a sweet One group of children were made to hear a specific speech- 
pattern, red, at every correct choice, these were notably quicker than 
the rest and their discriminative perception was more ready and more 
stable on subsequent occasions (Simon 1957, p 198, Luna, 1961, p 10) 
In other words, the auditory speech pattern helped the establishment of a 
scheme of discriminative perception and its revival later Evidence of 
t IS kind suggests a caveat m accepting Piaget’s characterization of 
ehaviour m the first two years of life as completely pre-symbolic and 
scnsori-motor 

The beginnings of conceptual thinking again are seen m the manner 
in which children normally extend a pattern of linguistic behaviour 
from one specific situation to others - and subsequently limit this 
extension to particular situations An instance is a child of 20 months 
who, already in the habit of saying pny on seeing an aeroplane, now 
says thi^n seeing a kite (Uwis. 1951, p 191, where other examples are 
gi\cn) The record of this child suggests that his utterance of the word 
pa) occurs when his total response - non-hnguistic and linguistic - to a 
previous situation is now evoked by a new situation To say that the 
aeroplane and the kite are similar to the child is another way of saying 
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that they evoke similar responses from him If his use of the ^^ord pa} 
on both occasions receives social appro\al (Clexer boy this helps to 
stabilize his production of the response to both situations Later, by a 
further social interchange, he comes to use kite and pn/ for two different 


groups of situations 

This IS the kind of evidence upon which Sbnner bases his account of 
the formation of concepts under soaal reinforcement (Skinner 1957, 
p 127) Russian studies, relying upon ‘objective’ data m the form of 
measurable physiological changes, have shown that a specific involun 
tary response may be evoked from a child in a \ idc range of situations 

(Luna, 1963, pp 180-192) . t v ^ 

Thus the study m detail of the development of conceptual thinking 
bnngs home the fact that this is an elaboration, largely under social 
control, of perceptual discrimination The perceptual basis of con- 
ceptual thinking has, of course, long been recognized In the traditional 
terms of logic, the process was formulated many >ears ago by S out « 
the pithy statement that the unnersal is implicit m the percept 

1896,ll,p 174) What has been added by recent workers IS an increas^ 

emphasis upon the importance of social 

lin^istic symbolization which aids the ‘abstraction that is involied in 

'^r“^peakofthebe„of‘ 

that the term does not command agreed usage 

cussion. To enter into this would take us too far 

say that here we are using the term to name the 

child comes, with the aid of symbolization, “f 

to a number of situations This implies that the has a te s ^ 

non-hnguistie behaMOur, that it usual y Sc^ T ^150 

intercourse, but that it is not exclusnely “ ,o 

implies that the terms •“n-.e’ 

indicate cither simple opposition or hicher decree of gencr- 

rather, that abstract thinking is behaymur f d'^rec 

ahty than concrete, jj—ndcnce of ‘abstract thinking’ 

Support for the h>P<>'hes's to d ^ ^ 

upon language comes from general Slum 1962), from eip-m- 

Sk,nner(I957), Luna m li’,, 1963), and 

mental work with nonnal ‘=*"'dto. „ impaired, this we re^cr 
from the study of children m whom languae- 

to in Section IV m rer-mbermg we see that 

When we turn to the place oflanituarc 
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1 62 tally the extension of a specific speech pattern from 

also js f^^^^”^^other - m this case, from past to present Instances 
a child in his second year show that sometimes the 
from the te^°^“^itliout social aid The child’s spontaneous linguistic 
process particular situation today includes utterances evoked on 

bebavm^V^^^asion yesterday Certainly his listeners may powerfully 
a process They supply words and they question him, in 

helpmg him to symbolize his present experience as belonging 
We say then that the child is^refemng to the past What 
t° ^ appears to fit Bartlett’s picture of language as a means of 
hack upon one’s own schemata Whatever non linguistic 
s^hohzation may enter into the process of remembering, for most 
people it is undoubtedly language which helps to make recall more 
specific and more accurate 

In very similar fashion what we call imagining is already at an early 
stage promoted by language Basically, it begins as an elaboration of 
remembering, and comes to be a recombination and transposition of 
symbolized past experiences In Bartlett’s words, again m remembering 
a person constructs on the basis of one schema’, m imagining he ‘freely 
builds together events, incidents and experiences that have gone to the 
making of several different schemata* (Bartlett, 1932, p 205) The sym- 
bolizing behaviour, the imagining, is freed from its bonds with the past, 
the symbolized (‘imagined’) situation is treated as merely absent r 
whether temporally linked with the past, or the present, or the future, 
or as having no time reference at all 


The beginnings of this are seen in the early, non linguistic, antici- 
pa ory c aviour of an infant, where the present situation evokes a 
response appropriate to what is yet to come, the rudiments are present 
as soon^, indeed, as a hungry child looks towards the door through 
which his food normally appears That this can be explained as an 
f of conditioning does not rob it of its 
tnirt il ' cveloping into imagining The advent of language 

n* fosters development An observed child, at 

. . If customary word for honey) one morning 

at breakfast when the usual honey was absent from the table, at the 

mT ‘r ' I- This IS pretty clearly 

manipulative speech m the attempt to secure social md in satisfy- 
ing a need , but it also is, or will soon become, a symbolization of the 
absent honey Soon we can say that the child is •imagining the 
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How social CO operation fosters this process is instanced by a record 
of a dialogue with the same child five months later While being wheeled 
in his pram he says. Horned His mother Whom do you want to see ^ 
Child Gannf Through speech the adult is reinforcing what the child is 
already doing attending to an absent situation and symbohzing it 


(Lewis, 1951, pp 355-8) 

This brings us to what is probably the most powerful factor in 
promoting all the cogmtive activities we have so far mentioned — con- 
versation We evoke speech from the child by speaking to him A 
specialized form of this is the question a form of utterance to which 
the expected response is speech Or again, when the child speaks we 
answer him, so he learns to use the interrogative speech pattern as an 
effective means of evoking a linguistic response It is worth noticing 
that an interrogative intonation may appear in a child’s pre ^ogu'stic 
vocalizations His questions, of course, gam potency when t ey a e 


the form of conventional phrases 

We have left the place of language m reasomng until now because all 
the other cogmtive activities we have mentioned come into it percep 
tual and conceptual thinking, remembering, imagining e nee 
make the briefest reference to all the various processes that ^t" mto 
this complicated activity that we call reasomng, . 

treated more fully in other chapters There is ht e . 

course of genetic development is broadly in accor ance wi 
atic senes of stages pictured by Piaget - from the sensori * 

through pre operational behaviour to concrete opera lo 


'Turt ~d this IS Piaget’s mam theme - the 

child s reasoning, up to its highest forms, ^lo^t^whpre strancely 

withothers ‘L’echange depensee’ (Piaget, 1950, p ^equate 

enough, his formulation falls short is m his 

recogmtion of language as a continued the 

development, m particular, as we have mdi » members of 

importance of linguistic full use of language as 

his community Certainly Piaget 1;™“ f that he 

the mam instrument of his clinical m of verbal inter- 

tends to neglect the V.-pering the dcielopment and 

change generally - in promoting, or ha p 

the exercise of reasoning . , up the 

Other workers, before and sinc^ , cnsun and Nathan Isaacs 
deficiency To mention a few in England, Susan and iva 
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(Isaacs, 1930), in USSR, Luna and Galperin (Simon, 1957), in 
USA, Osgood (1953) and Skinner (1957) Nevertheless, although from 
the early days of Child Study much has been written about children’s 
questions, there are still gaps in our knowledge of the place of questions, 
by and to the child, in his general growth 
Even so, what is abundantly emphasized today is the primacy and 
ultimate importance of a child’s interchange with his linguistic com- 
munity at every stage of his cognitive development 


3 Language and orectic development 
By a child’s orectic development we mean the emergence of his per- 
sonality, the growth of his social life, the differentiation of his aesthetic 
attitudes and his ethical development We use the term ethical in its 
everyday sense, and at its widest, to mean conduct that is subject to 
the value-judgements of a moral code 


These are all closely interrelated and related to language All spring 
from roots in earliest infancy when, as we have seen, a child’s orectic 
states are expressed by his own rudimentary utterances or evoked by the 
speech of others Then, as he comes to respond more specifically to 
speech and as his own discomfort cries and comfort sounds are modi 
ficd, supplemented and replaced by the forms of the mother tongue, 
social influence continues Language becomes the means by which 
personal, social, aesthetic and ethical attitudes and conduct are differ- 


entiated and fostered By permeating much of a child’s non-lmguistic 
behaviour, language promotes the formation of habitual patterns of 
attitudes and conduct and, ultimately, the hierarchical organizations of 
t icse into what we sec as a person with a characteristic social life, taste 
and ethical conduct Meanwhile language also enables him to become 
^ orectic characteristics 

r 1 u' a child normally grows up - his 

fami y, his school and h.s peers - the third plays a larger part m his 
tec ic an in ns cognitite dcselopment Broadly speaking, while 
his elders present him with the ultimate patterns of adult life, his daily 
intercourse "dh his peem strongly mnucnccs his immediate habitual 
eonduet and utMudes winch may or may not be nt variance with the 
adult patterns Thus the adolescent is not simply an immature adult, he 
has a dist.neme personality and a marked way of life, more or less pre- 
canousb stable 


Anytlimg approaching a detailed account of the long and complex 
course of orectic development through language is impossible here; a 
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fuller statement to which we may refer is still only a summary (Lewis, 
1963) Here we can only point to the mam landmarks 
One of the earliest of these is the beginning of response to a verbal 
signal of adult disapproval — to No^ The rudiments of this may occur 
within the first year. For instance, in the record mentioned above (Lewis, 
1963, pp 43^6), a child in his tenth month responded with some regu- 
larity to his father’s No> by inhibiting an incipient act It would seem 
probable that at this early stage the ehild is responding not so much to 
the phonemic pattern of the word as to intonation and intensity as well 
as to the speaker’s facial expression and posture Ultimately, of course. 
It IS the abiding phonemic pattern (‘the word No') which evokes the 

inhibitory behaviour -rr . t* 

Not until a year later did this child begin to respond to Yes’li is not 
surprising that as early as possible we tram a child to respond a^ro- 
priately to No' so that we exercise ‘remote control’ upon lum 1 e 
there comes a time - m the child cited, at 20 months - when he himself 
says No' and inhibits bis own incipient aet How long it is 
beeomes internalized we can hardly say, but there wn be no doubt that 
It IS among the most important developments m a child s lite 

An advance beyond No and Yes is the beginmng o ° j 

words to differentiate orectic attitudes The child Lgto 

during the latter part of his second year, pretty, me , ’ 

with some appropriateness and reference to the ’/jhe 

pp 62-^4) dLiL records show that there is no simple ^ 

question, Which comes first, the word or the ^“‘tude’ Smnetimes^a 
child expresses an attitude for which another person s hearing 

sometimes the attitude appears to be evoked only as 
a word Certainly, as time goes on. it is through 
discriminative vocabulary that a child s orec ic 
entiated 

4 The growth of self-awareness H,sapproval also fosters self- 

The verbalization of approval and PP applied to 

awareness The child hears words such people, 

his own acts, and, again, when he listeners From repeated 

they often evoke approval or „ ,o be aware of his 

experiences of this kind a child must m . pjg 
own acts and attitudes as set beside those o aware of himself 

Meanwhile, in other ways he is also L„ee in Ms 

Non-lmguistiklly, he experiences cooperation and resista 
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dealings with others, all this again brings him to see himself as distinct 
from others - in a rudimentary fashion the object of their behaviour 
Language sharpens this awareness 

Something of this, it should be noticed, occurs long before he has 
begun to symbolize himself by his name or I or me When, for instance, 
he repeatedly responds to Noi by inhibiting an incipient act, he must in 
time begin to see himself as acted upon by other persons, when, again, 
he says No^ and inhibits an incipient act, he must come to see himself as 
acted upon by himself Much of his manipulative speech must have the 
same effect When, instead of merely naming what he wants - for 
instance, chocolate-he begins to symbolize his need, Want iP, this must 
bring with it some awareness of his attitude and behaviour, as distinct 
from their object Ultimately he symbolizes himself by such forms as 
John Mant it or 7 or Me 

Such a phrase at the same time must strengthen and accelerate his 
possessiveness and dawning awareness of ownership, closely connected 
with this IS the symbolization and awareness of being able to direct his 
own behaviour, I do this self (In one case, both phrases m first quarter 
of third year, Lewis, 1963, pp 72-73) 

It need hardly be pointed out that as a child moves from non- 
linguistic manifestations of self-assertion to verbalization of them, they 
become much more specifically the targets of the behaviour of other 
people, and that all this must again enhance his self-awareness 


5 Social and ethical growth in a community 
Thus, inseparable from the development of self-awareness is the 
increasing difierentiation, through language, of social relationships and 
ethical attitudes and conduct For self-awareness, as we have said, 
implies awareness of others, and this grows out of, and further fosters, 
thlsrothm ^ brt'vccn the child and others, and among 

In 'he course of this growing social awareness through language, 
ethjeal attitudes and conduct - the child's own and others’ - are also 
erbahzed and so e™rge for him with increasing clarity Much of this 
will spring from the daily give-and take within the family circle, but it 

'T' T', 1 '"'“Wment as a child begins to live 

wuh other children in a community extending beyond his home For 
while there can be no doubt of the enormous importance of adult 
innuencc upon a child s ethical development, his immediate actual 
attitudes and conduct are subjected to the severity of testing and trial 
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as he has to find a way of life with other children, whose problems are 
more nearly his while their solutions tend to be nearer to his under- 
standing and abilities 

As children grow out of infancy, their social life in community is 
characterized by a pervading ethical principle termed the rule of 
mutuality by Piaget (1932, p. 18), and reciprocity by Susan Isaacs (1933, 

p 276) The basis of the special ethos of the group lies within the group 

itself, demanding acceptance by the members of the group and reci- 
procity in their mutual behaviour Piaget asked how this is sustained, 
and could find no adequate answer Susan Isaacs noted the concurrence 
of a ‘secret language’ among children of ten to twelve years of age But 
it was left to the careful recording of the sub-language of c i ren y 
I and P Opie (1959) to bring home to us m full force that a sub- 
language, more than any other feature of the group o c i ren, 

evokes and sustains their ethical attitudes towards eac ot er ( ewis. 


1963, Chap XI) , ^ 

Here is a field that remains to be explored, and this “ust he done i 
we are to understand not only the ethical hfe of c * . 

what follows from it, the nature of the ethical life of ’ 

about which we - and probably they themselves - are 
bewildered 


IV. CAUSES AND EFFECTS OF LINGUISTIC 
retardation 

Much of what we know of the place of language m ^ -j^js 

IS confirmed by the study of children with f "guage 

again is a field relatively unexplored until recently an 
remains to be done ♦hnnah thev are 

The causes of linguistic impairment are jands, 

not yet completely surveyed we can summanza them as^oj^fou 
brain damage not producing auditory los , ^y P^^ mutually exclusne 
deafness, environmental inadequacy The 

I Brain damage . „ .nfiorv and child- 

The neurological bases of language disorders may 

hood are still largely undetennined t a 

be general or specific General dyspb^' - ^ damage 

Wide field of linguistic development, is re fe therefore, inevitably, 
which impairs cognitive functioning m gene 
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the development of language - as in mongolism and other forms of 
general mental deficiency 

In other cases, the linguistic disorders are more specific and more 
limited impairment of the reception or execution of speech in com- 
munication, later, dysgraphia, dyslexia or dyscalculia Often these are 
combined On the neurological bases of these specific disorders there are 
two schools of thought The first of these relates each disorder to a 
corresponding specific neurological condition - not necessarily closely 
localized in the brain (for instance, dyslexia, by Cntchley, 1964) The 
second view is that a specific dysphasic disorder is the manifestation of 
a more general organic deficiency, which results m an impairment of 
particular forms of cogmtive functioning not confined to language , for 
instance, ability to deal with spatial or temporal relationships Evidence 
for this view is adduced by Luna and his associates (Luna, 1963), and 
It is perhaps not too much to say that there is a notable trend of opinion 
m this direction 

The issue is further complicated by the undoubted fact that a child’s 
actual linguistic functioning due to organic damage is always influenced 
by environmental conditions those which affect his physical well- 
being, his cognitive and orectic development and, more immediately, 
his acquisition of the forms of the mother tongue 


2 Orectic dysphasia 

When we turn to language disorders which are thought to be orectic 
IT names as autism and elective mutism, we 

find that here again diagnosis and treatment are uncertain In a group of 
children all presenting a picture of autism there is likely to be a diversity 
of conditions - not excluding orgamc damage or deficiency Where the 
children are is in the weakness of their relationships with other 
people Autistic children are distant, shut off, apparently indifferent to 
other human beings When this manifests itself early m infancy, is seen 
in other social relationships than linguistic interchange and is unaccom- 
panied by marked nndito^ impairment, it is diagnosed as orectic m 

origin (Renfrew and Murphy, 1964) 


3 Deafness 

The children ue characterize as deaf are those who. while they again 
present a variety of conditions, all suffer auditory impairment to n 
degree that demands special treatment in their linguistic development 
Deafness in infancy is generally specified as of three kinds conductive. 
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perceptive or neurological, although wc have still much to learn about 
each of these, especially the third, and about their possible combination 
m any one case Their sources, again, may be hereditary, or non- 
hereditary, congenital, pen natal or post-natal In very many cases t e 
evidence is insufficient to enable us to identify the causal conditions 
What is dear is that deafness may exist without any primary impair- 
ment of mental functioning, where an infant - so long as tanguage itseU 
IS not involved - manifests the range of mental abilities of normal hear- 
ing children of the same age and similar general background In many 
cases, however, deafness is accompamed by another handicap, whi 
may be general mental deficiency with or without dysp asia 
Here again, environmental conditions remain an u timate 
on actual linguistic functioning This is, of course, mos evi , 

child, otherwise normal, is subject to only a minor egree o 
impairment But experimental work now going on s nromote 

some of the severest cases special educational trea 
linguistic development (Ewing, 1957, Ewing an ,, 

importance of beginning this treatment as soon as p 
recognized It is strongly urged by some observers ‘hat tte “rly 

vocalizations of a deaf infant must not be allowe .„gg „ 3 

he must be stimulated to maintain his babbling (Taylor, 1960, p 
Tervoort, 1964, p 46) 

4 Language depmauon conditions on normal 

Finally we come to the effects of envir potential Im- 

children, that is, normal m general me nilv unimoaired These 

guistic development and whose hearing IS physicany u^ 

unfavourable environmental conditions “ unduly large families, 
children are segregated from ordinary | resources of the family arc 
and homes m which the economic j of the children 

inadequate to promote the linguistic de P adverse effect on 

Institutional upbringing has been shown grodbcck and Irwm 

language development even at very young ^ similar parental 

compared infants in an orphanage wi orohanage infants were 

background Already in the first six mon by statistically 

inferior m the range and frequen^ o v Other imcstigations 

Significant measures (Brodbeck and r>vm, ^ retard linguistic 
have shown that residence m an ms tPnngle and Tanner, 

development throughout infancy an Carmichael, 1954) 

1958, earlier work is summarized y 
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The inference from these studies is that m an institution children arc 
relatively deprived of the intimate daily relationships with adults so 
necessary, as we have seen, for the promotion of their linguistic develop- 
ment 

Children, again, who arc members of large families may sutTcr some 
linguistic retardation A common explanation of this fact has been that 
large families are characteristic of the poorest homes, which tend to be 
at the least intelligent strata of a society and that this handicap natur- 
ally retards the development of language But it is a measure of our 
growing knowledge that we can now sec a different pattern of relation- 
ships We consider what occurs when we correlate the linguistic attain- 
ment of children with the size of their families, excluding - statistically 
or actually - the effect of socio economic level Nisbet, m a study of 
some 5,000 children, has shown that, irrespective of the socio-economic 
level, to be born into a large family may still have a retarding effect on 
linguistic development (Nisbet, 1953) We must conclude with him that 
this occurs because m a large family a child may be rclati\cly deprived 
of adequate linguistic intercourse with adults 
The adverse effects of a poverty of economic and mental resources 
have long been recognized and a great deal of confirmatory evidence 
accumulated (Instances are Stern, 1907, Descoeudres, 1927, Hetzer 
and Remdorf, 1928, Irwin, 1948, Tcmplin, 1957) The sources of this 
retardation are likely to be both hereditary and environmental It is 
possMe that potential linguistic ability - through organic structure - 
IS inherited, what is quite certain is that daily hie in the home must also 
play Its part, since language development always depends on a linguistic 

commiiTiitv ° 


ment 1 °'’'’'°“®' ™portant way, familial environ- 

susKsSf development As Bernstein has recently 

knStf m n 1 by evidence - a child’s 

ind^wS *'’= “““Pations and interests, 

dat’ w th “ m rtdl T'T Comparing ’working- 
class with middle class’ homes, he finds the language of the former 
more concrete and more likely to relv i . lormer 

..on SUCK as gestures, than upon ver Jdab^r" 

?on It T" “'“'=‘*“on which demand verbahza- 

r; 1958 mor relationships (Bem- 


In all these cases of linguistic impairment there are complex relation- 
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ships Cognitive and orectic immaturity affect each other, both may 
retard language development and the retardation may m turn show 
itself m cognitive disability and orectic immaturity These, then, may 
have non-linguistic causes, but it is also clear that often they are the 
direct result of poverty of linguistic experience 
The cognitive effects have been demonstrated by many investigations 
On organic damage, it is a main theme of Luna - following Pavlov and 
Vygotsky — that the resulting disability in linguistic symbolization, the 
second signalling system’, leads inevitably to deficiency in abstraction 
and generalization (Vygotsky, 1961, Luna, 1963) Of the effects of 
autism we know less, because of (he difficulties of diagnosis and because 
of the comparatively short period in which this condition has been 
studied Certainly in some cases there is a deficiency m cognitive 
functioning, and it is difficult to believe that this is not due, in part at 
any rate, to the characteristic poverty of language of the autistic c i 


(Renfrew and Murphy, 1964) , i. j ii 

The cognitive disabilities of deaf children are, on the other an , we 
known Many investigations (summarized, for instance, y 
1957) have found that these children tend to show immatunty and dis- 
tortion of reasoning, not only where language is directly invo ’ 
even where a problem is not verbally presented nor deraan s 
solution, for example, in tests m diagrammatic or pictorial form. 

The cognitive retardation of children m an u a 

environment is likewise well established - children m an 
large family or a home culturally poor Here, in particu ar, 
non-lmguistic influences upon development, bu 
concur m the view that the cognitive disabilities 2*'® 198-202) 

linguistic retardation (summary m Lewis, 1963, pp » 

In orectic development, again, immatunty. 
ment are also held to arise sometimes from linguis i P autism, 
the special conditions we have menUoned - children to 

deafness, deficient social life - we find a ten j towards a 

be immature and disturbed m their <>«f m ethical 
stable personality, well adjusted in socia i e , similarities 
attitudes and behaviour Detailed studies ® different adverse 

m the orectic deficiencies of ‘^l^ldreu under qu ^ 
conditions , for instance, deafness and life directly due" to a child’s 

P 76) While these orectic characteristics may cognitive dis- 

personal defects, the adversities of his soci > many cases the 
abilities, investigators are led to the conclusion that m many 
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orectic disturbances may also arise from linguistic shortcomings con- 
sequent on these conditions (summary m Lewis, 1963, 157-9) 

Thus the systematic observation and experimental study of normal 
and of defective children, living in favourable or unfavourable social 
conditions, combine to demonstrate the intimate relationships between 
their progress in language and their general development 


REFERENCES 


BARTLETT, F c (1932) Remembering Cambridge Cambridge Univer- 
sity Press 

BARTLETT, F c (1958) Thinking London George Allen and Unwin 
BERKO, J 5 and BROWN, R (1960) Psychohnguistic research methods 
In Mussen, P H (ed), Handbook of Research Methods in Child 
Psychology, 517-575 New York Wiley 
BERNSTEIN, B (1958) Some sociological determinants of perception 
Brit J Soc 9, 159-174 

BERNSTEIN, B (1960) Language and social class Brit J Soc 11> 
271-276 


BRODBECK, A J , and IRWIN, o c (1945) The speech behaviour of 
infants without families Child Developm 17, 3 
CARMICHAEL, L (ed ) (1954) Manual of Child Psychology (Third 
edn) New York Wiley 

CHOMSKY, N (1957) Syntactic Structures The Hague Mouton 
CHURCH, J (1961) Language and the Discovery of Reality New York 
Random House 

CRITCHLEY, M (1964) De\elopmeiUal Dyslexia London Hememann 
DESCOEUDRES, A (1927) Le Developpement de I Enfant Geneva and 
Neuchatel Delachaux and Niestl£ 

EWING, A w G (1957) Educational Guidance and the Deaf Child 
Manchester Manchester University Press 
EWNG,A w G,andEwiNG,E c (1964) Teaching Deaf Children to 
Talk Manchester Manchester University Press 
FREUD, s ( 1851 ) Trans E Stengel London Imago 

FURTH.H o(^6e,Thmkmgmthaut Language New York Free Press 
HEAD, H (1926) Amphasia and Kindred Disorders of Speech Cam- 
bndge Cambndge University Press 
nETZER,II,andRElNDORF,B (1928) Sprachentwieklung und Socates 
Milieu Z f Angen Psychol 29, 



Language and Mental Development 173 


IRWIN, o c (1947) Infant speech J Sp Dis 12. 

IRWIN, o c (1948) The effect of family occupation status and of age 
on the use of sound types J Sp Hear Dis 13. 

ISAACS, s (1932) Social Development in Young Children London. 
Routledge and Kegan Paul 

JAkOBSON, R , and halle, m (1956) Fundamentals of Language The 
Hague Mouton 

LANGER, s (1951) Philosophy in a New Key Cambridge, Mass 
Harvard University Press 

LEOPOLD w F (1947) Speech Development of a Bilingual Child a 
Linguist's Record (4 vols ) Evanston, Illinois Northwestern Univer- 


sity Press 

LEWIS, M M (1951) InfantSpeecb A study of the Beginnings of Language 
(2nd revised edn ) New York Humanities Press 

LEWIS, M M (1963) Language, Thought, and Personality mIn/onc}ard 

Childhood London Harrap 

LURIA,A R (1961) The R6le of Speech m the Regulation of Normal and 

lu1u°T^r 1edr0°6^° 

MrLmowsKi,B (1923) In Ogden, C L . -d Rtchards I A (eds ) 
The Meaning of Meaning London Routledge and K S ^ 

MEAD,G H (1934) Mmd, Self and Society Chicago University ot 

Chicago Press social Learning and Imitation 

MILLER, N E , and DOLLARD, J 

New Haven Yale University Press New York 

morris, c w (1946) Signs, Language, and Bel, a, tour 

Mo“:fH (1950) Learmng Theory and Personality Dynamics 

.toZTo Xm Learning Theory and the Syinhohc Processes 

P) PannlyEnuronn^t a Direct Sjrcct of Pannly 

Oxford Clarendon uneorv m Experimental Psychology 

OSGOOD, c E (1953) Method and neorymc-p 

New York Oxford University Press ^ to the StuJi of 

OSGOOD, c E, and of Illinois Press 

Aniphasia Urbana, Illinois Unnersiiy 



174 Development in Human Lcatnmg 


PRINGLE, M L K , and TANNER, M (1958) The cfTect of carly depriv- 
ation on speech development Language and Speech 1,4 

PIAGET, J (1932) The Moral Judgement of the Child London Rout- 
ledge and Kegan Paul 

PIAGET, j (1950) The Psychology of Intelligence London Routledge 
and Kegan Paul 

PIAGET, J (1951) Plapy Dreams and Imitation m Childhood London 
Hememann 

PIAGET, J (1953) The Origin of Intelligence in the Child London 
Routledge and Kegan Paul 

RENFREW, c , and MURPHY, K (1964) The Child nho does not Talk 
London Hememann 

SIMON, B (ed) (1957) Psychology m the Soviet Union London 
Routledge and Kegan Paul 


SKiNNER,D F (1957) Verbal Beltaviour New York Appleton Century 
STOUT, G F (1896) Analytic Psychology In Muirhead, J H (ed), 
Library of Philosophy, Third Senes London Sonnenschein 
STRANG, B (1962) Modern English Structure London Edward Arnold 
TAYLOR,! G (I960) Basic problems m mental health of children dunng 
pre school years In Ewing A W G (ed ), The Modem Educational 
Treatment of Deafness Manchester Manchester University Press 
TEMPLIN, M c (1957) Certain Language Shlls m Children Their 
Development and Inter relationships Minnesota University of 
Minesota Press 


^ ™ (1964) Speech and language development in early 
childhood T Deaf 62, 37-57 

ULMANN, s (1962) Semantics An Introduction to the Science of 
Meaning New York Barnes and Noble 

’’ ^ Structure of Human Abilities London 

Methuen 


VYGOTSKY, L s (1961) Thought and speech In Saporta, S (ed ). 
Psy cholinguistics, a Book of Readings New York Holt, Rinehart 
and Winston 

VYGOTSKY, L s (1962) Thought and Language New York Wiley 



6 


The Experimental Psychology of 
Grammar and its Relevance to 
Children’s Language Learning 

P. HBRRIOT 

r. INTRODUCTION 

1 Rationale of the chapter 

The very limited purpose of this chapter is to describe and evaluate 
experiments showing tliat the units and rules of language discovered 
by linguists are relevant to the psychology of language The writer 
presupposes that an adequate descnption must be given of fully de- 
veloped language behaviour before its development can be meaning- 
fully discussed It is therefore proposed to divide the chapter in the 
following way 

I The descriptions of language olfered by the linguists will be sur- 
veyed 

II Attempts to apply these descnptions to the language behaviour of 
adult language users will be discussed 

III. Analyses of children’s language learning in linguistic terms will 
be evaluated 

2 The nature of linguistics 

Linguists study language as a system^ they distinguish language from 
speech, which is the senes of sounds produced by the language user 
They obtain their evidence about the nature of language from the 
responses of informants who arc native speakers of the language being 
investigated These informants tell the linguist, for ctample, whether 
a word is the same after certain substitutions have been made m its 
sound patterns, or whethera scntcnccisgrammatical or not Linguistic 
anil>sis occurs at different levels, doling with units of difTcrent si/e 
It results, for esample, in the isolation otploremes which arc inferred 
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units, the substitution of one phoneme into a word for another realizes 
a different word Morphemes are minimal meaningful forms, ‘house* is 
a morpheme, and so is the second V in ‘houses’ Grammatical analysis 
deals with the ways m which morphemes are connected to form sen- 
tences The major difference between grammatical analysis and the 
lower levels of analysis is that it allows the production of novel com- 
binations of morphemes which are still grammatically acceptable One 
can create a novel sentence, but one cannot create a novel phoneme 


3 Constituent analysis 

The grammatical analysis of a sentence has traditionally employed 
the technique of constituent analysis This allows the sentence to be 
sub divided into subject and predicate, and these units in turn to be 
subdivided into smaller units, until the lowest level, the morpheme, is 
reached The units at different levels of this hierarchy may be isolated 
by the linguist substituting items for the hypothesized unit, the in- 
formant agrees that these items perform the same function as the 
deleted unit Constituent analysis is applied to particular sentences, a 
new development is the phrase marker tree (Chomsky, 1957), which 
expresses constituent structure m terms of symbols (e g S (sentence), 
(noun phrase), V (verb) ) These symbols allow the generative nature 
of sentence construction to be made clear, the larger grammatical units 
are subdivided into smaller by means of re write rules, and the in 
ivi ua morphemes are only allocated to the sentence structure after 
the re write rules have been applied 


4 Transformational grammars 

Until recently it was clear that linguists were concerned with the 
anguage system psychologists with the language user s behaviour and 
'■"nrtioning Psychologists distrusted the 
hn^ists use of informants because it smacked of introspection, but 
r u™ c 8r‘‘"'™‘<'^al units, since these could be 

'lasses However Chomsky (1957, 
tVvf ""“y concepts, which emphasize the genera 

mTrs ifn 1 ' maintains that the ability of language 

users to deal with novel sentences is what needs to be explained 
Chomsky distin^ishes competence from performance Competence 

nf , l.n f has . It consists 

of a linguistic description of language in terms of various components 
Performance is the language user s behaviour, which reflects his com 
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petence only indirectly, this is because the physical limitations of the 
human organism prevent the infinite potentiality of the linguistic rules 
from being realized Chomsky also distinguishes deep from surface 
structure Sentences may have the same logical subject and object but 
have different constituent structure (e g active and passive types of 
sentence) , or they may have the same constituent structure but different 
logical subject and object (e g ‘John is eager to please’ and ‘John is easy 
to please’) It is therefore necessary to hypothesize a deep structure, 
consisting of strings of morphemes in the form of subject and predicate 
or mam verb and object The sentences we speak are generated from 
these deep structure strings partly by means of transformational rules 
These include the rules for the formation of sentences with subordinate 
clauses, and of negative, interrogative, or imperative types of sentence 
It IS supposed that the negative element (for example) is chosen in the 
deep structure, and then obligatory rules are applied to produce a 
negative sentence 

It must be emphasized that these are linguistic, not psychological 
theories Inferences are made about the nature of language on the 
basis of informant’s responses and linguists’ intuitions Neither tradi 
tional nor generative linguists assume that their theory is a psycho- 
logical one However, Chomsky does maintain that his theory must 
be a part of a model of the language user But he stresses that the 
language user’s behaviour is a very indirect reflexion of the theory 
Clearly, this raises the basic problem of whether the linguists’ intuitions 
or the subject’s behaviour are the ultimate criteria The linguists 
assume that the experimental techniques for investigating behaviour are 
at fault, because they do not reveal the effect of competence on 
performance 

11 THE PSYCHOLOGY OF GRAMMAR 
1 The planning of language 

This basic conception of the planning of language behaviour by the 
language user according to rules is elaborated by Miller et al (1960) 

A stimulus response theory of language production, they maintain, is 
inadequate If a sentence is a response, then there is no possibility of 
my e\er having learned the sentence I am now writing, for I ha\e 
probably ne^cr written it before, and therefore there has been no 
opportunity for rew’ard or learning A more sophisticated learning 
theorist might support an informaiion theory annroach This would 
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suggest that previous utterances produce self-stimulation to which 
subsequent utterances are responses, for information theory supposes 
that a new state of the speaker is produced by each item of language 
output, and that this new state generates the next item, which m its 
turn gives rise to a new state , and so on, till the sequence is completed 
Aborn et al (1959) showed that this conception is inadequate by 
proving that when any word m a passage was omitted and had to be 
guessed, less guesses were required when five previous and five subse- 
quent words of context were given than when ten previous words were 
given This experiment concerned the input (decoding) aspect of lan- 
guage behaviour The study of pausal phenomena by Goldman-Eisler 
(1961) and Maclay and Osgood (1959) indicates that the same applies to 
language output (encoding) Goldman-Eisler showed that when 
subjects were given a cartoon, there were more pauses m their speech when 
they were explaining it than when they were merely describing it More- 
over, the pauses occurred before words which required most guesses 
by other subjects when omitted from a transcript of the recording 
Maclay and Osgood also found that pauses occurred before lexically 
difficult words and before syntactic units The conclusion is inescapable 
that subjects were planning their output during the pauses Such a 
conclusion invalidates any theory of language which maintains that only 
previous context determines present utterance One must therefore 
abandon a simple learning theory or information theory approach; 
for apart from its unwarranted assumption that words are the basic 
unit of language behaviour, information theory cannot embrace the 
planning of future utterances 

However, this does not imply that the acceptance of the generative 
linguists’ model of language as a psychological model is necessary 

ey arc assuming that their description of language, derived more 
rom t eir own intuitions than from informants’ responses, is also a 
description of the language user’s competence The psychologists’ job, 
they say, is to investigate performance and isolate the characteristics 
of the human organism which make performance such a bad reflexion 
of competence They assume that their intuitions are correct and must 
^ incorporated into the psychological model of the language user 
Tlic difficulties of this view become clear when the behaviour of 
experimental subjects docs not conform to predictions based on the 
competence model Tlic linguist claims that this is because the per- 
formance is only an indirect reflexion of competence, many psychol- 
ogists would say that it is because the competence model is not cm- 
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pirically justified as an intervening variable If results do not suppoi 
an hypothesis, then the hypothesis, not the experimental method mus 
be discarded The linguists' theories are therefore to be regarded a 
fruitful sources of experimental hypothesis Experiments show that 
human beings do use some linguistic rules, and can analyse down tc 
deep structure, but there is no need to put a little linguist in everj 
brain A general theory of behaviour which can embrace language 
behaviour must be found 

2 Transformations 

Psychological hypotheses demand the use of psychological techniques 
to test them The question psychologists must ask is whether different 
transformations arc functionally different, that is, whether the language 
user deals differently with each of them Whether or not transforma- 
tional syntax is an adequate description of the language is not their 
concern Miller (1962), m an important experiment, found that different 
transformations took students different times to perform He supposed 
that performing transformations was part of the planning behaviour 
of language users, and therefore in a sense was experimentally assuming 
the process he was hypothesizing He found that, as transformational 
grammar would predict, affirmative to negative transformations 
took less time than active to passive ones, and affirmative active to 
negative passive took approximately the sum of the times of the 
two simpler transformations It was left to other experimenters for 
example Mehler (1963), to show that subjects recalled sentences they 
had learned with greater or lesser success according to their trans- 
formational type and to conclude that they recalled the affirmative 
sentence plus a grammatical ‘tag* noting which transformation to 
perform 

However, the difficulty of isolating syntactic variables of this sort 
from semantic variables was demonstrated by Slobm (1966) He found 
that the transformation from affirmative to negative was more difficult 
than that from active to passive when the task was evaluating the truth 
or falsehood of a sentence by referring to a picture of the event described 
m it As soon as the subjects were required to relate language to a state 
of affairs, the grammatical expectaUon that passive transformations 
would be more difficult than negative is refuted Semantic variables had 
added complications to syntactic predictions, with the result that the 
greater simplicity of the rules for negative transformations did not lead 
to a greater ease m relating negative statements to states of affairs 
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Wason (1965) has also found this semantic difficulty in negativity 
Marks and Miller (1964) have started the complex task of analysing 
this interaction of syntax and semantics, they produced syntactic 
nonsense by randomizing word order and semantic nonsense by 
mixing words between their experimental sentences Thus the normal 
sentence ‘Healthy young babies sleep soundly’ became the syntactically 
confused ‘Sleep young soundly babies healthy’, and the semantically 
anomalous ‘Colourless green ideas sleep furiously’ They found that both 
semantic and syntactic structure aided recall, and that syntactic con- 
fusion led to different types of error from semantic confusion Miller 
and Isard (1963) found that normal grammatical sentences were per- 
ceived more accurately in noise than semantically anomalous but 
grammatically correct sentences, and that these m turn were perceived 
more accurately than strings of words This indicates that syntactic 
and semantic factors are relevant to the perception of input as well as 
the planning of output, a conclusion not necessarily to be inferred from 
experiments demanding memorizing and recall 


3 Constituent analysis 

Constituent analysis may also provide psychologically important 
rules and units Concentration on transformational syntax has led to a 
disregard of the possibility that phrase units are psychologically basic, 
and that in the adult language user transformations may be so auto- 
matic as to take up little planning time Instead, the production of 
sequences of phrase units connected by the requisite markers and fitted to 

thecommunicationrequirementsmightbethehardesttaskforthespeaker 

Ladefoged and Broadbent (1960) had subjects listen to a passage, 
and placed click noises in the middle of words and of phrase units When 
subjects were aftenvards asked to recall where m the sentence these 
clicks had occurred, they tended to place them before the word or 
phrase m the middle of which they had m fact occurred However, the 
possibility arose that the clicks were drawn to the beginning of units 
because there was an acoustic pause there, not because of the psycho- 
logical importance of the phrase umts Nevertheless, Fodor and Sever 
(1965) confirmed the Ladefoged and Broadbent results in essence, and 
found that more correct recalls occurred when the clicks were m fact 
placed at the constituent junctions than when they were not 

Johnson (1965) found that when sentences were learned and recalled, 
transitional errors occurred more frequently at phrase junctions than 
within phrases A transitional error is defined as passage from a correct 
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word to an incorrect word Furthermore, within the phrases themselves, 
transitional errors were more likely to occur when the transition was 
near the stem of the phrase marker tree than when it was near the 
periphery In other words, the larger the constituent units between which 
the transitions existed, the higher the probability of transitional error, 
for example, in the sentence ‘The tall boy saved the dying woman’, 
transitional errors were more likely to occur between ‘saved’ and ‘the’ 
than between ‘the’ and ‘dying’, and more likely between the latter two 
than between ‘dying’ and ‘woman’ This result supported the hypothesis 
that sentences are planned in a hierarchical way, from larger to smaller 
units, and that these units are those isolated by constituent analysis 
Johnson (1966a and 1966b) produced added experimental evidence 
He found (1966a.) that subjects who had previously learned adjecfive- 
noun pairs made less transitional errors when they learned sentences 
including those pairs than subjects who had not previously learned the 
pairs However, the same improvement did not occur m the case of 
subjects who had learned noun verb pairs In the sentences he used, the 
adjective-noun pairs occurred within phrase units, the noun verb pairs 
between them Johnson also found (1966b) that sentences of greater 
Yngve depth (see 1 1, 4) gave rise to a higher transitional error probability 
in recall than sentences of a lower depth However, this result may not 
be due so much to the grammatical complexity of the sentences (as 
indexed by Yngve depth) but to differential familiarity of the subjects 
With the sentence frames used One would expect subjects to be more 
familiar with the sentence frames used in the sentences of lesser depth, 
e g ‘The parent who spoke with me is old’, than with the frames used m 
the sentences of greater depth, eg ‘The parent with me who spoke is 
old’ Semantic variables, also, may have confounded results 
An interesting technique aimed at excluding semantic variables as 
far as possible was introduced by Epstein (1961) He generated strings 
of seven nonsense words, e g ‘crenstan cate elendi edom ept Icdcar an’ 
Then he added function words, e g ‘The erenstan cafe elendi the edom 
ept with ledear and an’, finally, inflexions were added, c g ‘The eren- 
stany cates elendied the edom cptly with ledear and aris’ Epstein found 
that the strings with function words and inflexions added required 
less trials to a criterion of perfect recall than the strings with function 
words only, and both types required less trials than when their word- 
order was randomized The reason for these results ma> well be that 
the added grammatical structure, provided by the function words and 
inflexions acting as markers, allowed subjects to group the strings into 
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(a) The man loved the woman 



(b) The man with the wooden leg loved the woman 
with the horrible squint 



Hsure /. Yngvc analjsis. Numbers under each v.ord indicate its depth 
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phrase units A further possibihty is that the grammatical structure 
by itself, apart from the words fitted to it, provides semanbc reference 
Agents, an acbon, a sufferer, a method, and instruments are all implied 
in the above ‘nonsense’ sentence These hypotheses remain to be experi 
mentally validated 

4 Yng\e analysis 

Perhaps the most important application of constituent analysis to 
psychology appears m the work of Yngve (1962) Yngve suggests that 
the depth of any word in a sentence is the number of left branches 
leading to it m a binary phrase marker tree (see Figure 1 ) Thus in the 
simple sentence ‘The man loved the woman’, the word ‘The’ has a 
depth of two The sentence as a whole has a mean depth of one, calcu- 
lated by dividing the sum of the depth of the words by the number of 
words In the sentence ‘The man with the wooden leg loved the woman 
with the horrible squint’, the mean sentence depth is 1 46 More import 
ant, the mean depth of the phrase ‘with the wooden leg’ is 1 75, that of 
the phrase ‘with the horrible squint* 0 75 This is because the former is 
structurally embedded between the subject and the predicate, while the 
latter is tagged on to the end of the predicate The notion of depth is 
psychologically important both to output and to input, to output, 
because it indicates to the speaker how many grammatical commit- 
ments he has let himself m for, and to input because it indicates to the 
listener how much grammatical complexity he may expect In the 
example ‘The man loved the woman’, the word ‘The’ leads to two 
commitments, first, to utter a noun, and secondly, to utter a predicate 
Similarly, in the longer example quoted above, the phrase ‘with the 
wooden leg’ has a greater depth than ‘with the horrible squint’ because 
the speaker has continually to bear in mind his commitment to utter a 
predicate These commitments and expectations need to be stored in 
the short term memory while the sentence is being spoken, at least 
until each has been fulfilled Thus a valuable theoretical connexion is 
made with findings m the field of short term memory If the depth of 
any item is more than seven, it is improbable that the immediate mernory 
has the capacity to retain the commitments involved MiUer (1956) 
showed that seven chunks of information, 0>lus or minus two) was the 
capacity of short term memory Add to this the need to store semantic 
as well as syntactic commitments, and one is left with the hypothesis 
that a practicable limit to the depth of any word m a sentence should be 
much less than seven 
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Yngve emphasizes the planning aspect of grammar to such an extent 
that he neglects the need, when a sentence is being uttered, to remember 
not only the grammar that is going to be used, but also the grammar that 
has already been used The earlier parts of any sentence contain the most 
information (when information is defined as the uncertainty of any 
item as indexed by the number of guesses taken by the adult language 
user to guess that item when it is omitted) This is obviously true, since 
there is little or no context at the beginning of a sentence to reduce 
uncertainty, whereas at the middle and end of a sentence there is maxi- 
mum context It IS reasonable to assume that grammatical structure 
as well as semantic content follow this rule One would therefore find 
the maximum need to memorize the earlier parts of the sentence, since 
they contain the most information Uncertainty as to the large-scale 
structure of a sentence decreases as the sentence progresses However, 
It might be argued that this only indicates that there would be a heavy 
load on memory if there were the need to store the earlier part of the 
sentence, but that this is still unproven, it may on the contrary be 
true that the language speaker need only remember his commitments 
for as long as they are unfulfilled, once he has fulfilled each commit- 
ment, there is no need to remember either the commitment, or the word 
(e g ‘The’ in Figure 1) whereby he committed himself This may be 
true of the speaker, although it is difficult to believe that he can afford 
to forget such large scale structures as the subject, but what of the 
listener? Yngve does not clearly bring out the possible distinctions 
between speaker and listener The speaker may have planned his utter- 
ance at all levels of the hierarchy, from subject and predicate down to 
morphemes, but the listener cannot perceive m such large units until 
he has discovered what those units are in any given sentence It is not 
known at what point in a sentence the listener succeeds m making this 
transition from the small units which he must deal with at first to the 
larger units However, it may be surmised that the phrase-markers, 
such as tense suffixes and function words, have an important cue 
function for the listener in indicating where the phrase boundaries are, 
and it must also be supposed that the listener must retain the early items 
of any sentence in his short-term memory, at least until he knows how 
those items arc organized into larger units This need for the perceivec 
of language to store the pre\ lous context m memory is perhaps exempli- 
fied m the greater length of wntten than of spoken sentences ; one can 
rc-rcad the beginning of a sentence in a book, but it is annoying for a 
speaker to be asked to repeat what he has just said One is left with the 
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hypothesis that speakers plan hierarchically from larger units to smaller, 
while listeners structure their perception from smaller units to larger, 
and that therefore memory of what is past is more important to the 
listener than to the speaker An additional complication is the part 
played by semantic content Can the speaker forget his previous seman- 
tic context‘s Or do semantic and syntactic commitments function m 
different ways ? It might be supposed that previous semantic context has 
a greater constraint on subsequent utterance than previous syntactic 
context, there may be many ways of fimshing a sentence grammatically, 
but only a few of finishing it so that it is being used appropriately (this 
should not be taken as a definition of semantics') 

However, Yngve’s hypothesis has great explanatory power It deals, 
for example, with the result which transformational grammar on its 
own cannot explain, that sentences of the same transformational type, 
length, and word frequency are nevertheless recalled with different 
degrees of accuracy Martin and Roberts (1966) found that sentences 
with the above variables controlled, but differing m mean Yngve depth, 
were differentially recalled Thus, for example, ‘They were not prepared 
for rainy weather’ has a mean depth of I 29, and was more efficiently 
recalled than ‘Children are not allowed out after dark’ (depth 1 71) 
Martin and Roberts also found a significant effect of transformational 
types of sentence, and an interaction effect between sentence type and 
mean depth An analysis of errors revealed that some errors were 
grammatical in nature, and consisted of a transformation of the sentence 
actually presented, sometimes the sentence produced in error was of a 
lesser depth than the sentence presented , only when the presented 
sentence was of a depth of 1 71 was this so In other words, the depth of 
the more complex sentence proved too much for subjects, who tried to 
siniphfy Che stcacCuie ss & result One may question this inference on ihe 
grounds that it is fairly difficult anyway to generate a sentence of a 
depth less than 1 29 However, the results do indicate the need to take 
the grammatical complexity of any sentence into account regardless of 
its type, they further show that the results attributing difficulty of 
recall to complexity of transformational ^pe (e g Mehler, 1963) may 
be partly explained m terms of complexity of constituent structure 
Indeed, Martin and Roberts succeed in explaining Mehler’s results 
solely m terms of the differing mean depths of his sentences, which he 
failed to control Furthermore, a valuable quantitative index of gram- 
matical complexity has been derived, and a theoretical connexion made 
with another field of experimental psychology 
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III. LANGUAGE LEARNING 

Granted the premiss that linguistic rules are psychologically important, 
the questions remain in what way, at what age, and m what order 
do children acquire these rules necessary for generating grammatical 
output The acquisition of a rule does not, of course, imply its conscious 
adoption, merely the regular use by the child of language predictable by 
some of the rules found necessary to predict adult language 
There is a danger of tacitly assuming that learning processes, whether 
of a reinforcing or an inductive type, are the only processes at work 
Lenneberg (1964) argues that there are critical periods during the de- 
velopment of the central nervous system m which rules of language 
have to be learned by the child , and, indeed, that there are aspects of 
this development which favour the learmng of certain rules of language 
and not that of others 

A regular development of morphemic rules has been distinguished 
by Berko (1958) She found that when children were shown drawings of 
strange creatures and actions which were given nonsense names (e g 
‘S^iDSing’), they successfully added ‘s’ to form the plural when 
two such wugs were shown, and *ed’ to form the past tense when past 
action was implied Plural ‘s’ occurred earlier than possessive “s’, and 
in both these cases and that of the past tense, the consonant form (‘s’) 
occurred at an earlier age than the syllabic form (‘es’) It has also been 
found, by Ervin and Miller (1963), that such rules are generalized to 
all occasions, disregarding the irregular forms (eg ‘bringed’ for 
brought ) From such failures to produce irregular forms, the existence 
of regular rules (albeit over inclusive ones) may be inferred The im- 
portance of inflexions in providing structure was indicated in the earlier 
discussion of Epstein’s (1961) work, ,t may be surmised that the 
growth of some morphemic rules is a necessary condition for the growth 
ofmore than a minimal phrase grammar Ifthis is so, it indicates that an 
Yngve analysis of children’s speech needs the previous formation of 
morphemic rules by the child as well as the learmng of the subject 
predicate distinction These learning factors are also qualified by the 
ad4{y\u)hysiological factor of short term memory capacity 
^ffan» Berko experiment has been cited first as an example of work in 
fied field It soKcs one of the major problems, how to indicate that a 
rc dd has mastered a rule Like any concept, mastery is only evidenced 
^ry the application of a rule to a new instance, new, that is, m the 



The Experimental Psychology of Grammar ... 187 

experience of the child If nonsense words and unfamiliar referents had 
not been used, the child could merely have been repeating or reducing 
an adult’s utterances which he had heard 

However, Berko’s experimental technique requires the use by the 
child of regular adult rules Other workers (e g Brown and Fraser, 
1963) have recorded children’s spontaneous speech in their homes 
Their utterances have then been analysed as though they were a novel 
language, and special grammars written to describe them It has been 
found that the earliest two-word utterances consist of two classes of 
words, pivot and open Pivot words occupy a fixed position in the 
utterance and are few in number, the open class contains many different 
items from the child’s vocabulary ’Plane gone’, ‘Car gone', 'Daddy 
gone’ are typical early two-word sentences Children start producing 
such utterances at about 18 months 

Later developments show that children’s grammar approximates 
more and more closely to adult grammar One of the earliest stages is 
the differentiation of the pivot class, articles, demonstrative pronouns, 
adjectives, and possessive pronouns all become used with the pivot 
word As a result, the child utters a phrase, substitutable for the original 
pivot class However, such utterances as ‘A dirt’, ‘A hands’ and ‘A 
Jimmy’ show that the rules acquired are still over-generalized when 
compared with adult grammar, the role NP ->• Art+N has been 
mastered, but the distinction between mass, count, and proper nouns 
has not been acquired 

At a later stage still, the child is in the process of mastering the more 
complex transformational rules (Menyuk, 1964) Such utterances as 
‘No wipe fingers’, ‘I not crying’, ‘It’s doesn’t fall out’ indicate different 
stages of mastery of the negative transformation McNeill (1966) 
suggests that transformations are acquired to ease the cognitive load 
of remembering the different possible placements of the negative 
morpheme 

Considerable controversy centres on the acquisition process 
Generative linguists consider that there ts a considerable innate com- 
ponent involved They cite the speed of acquisition as evidence, and, 
more important, they allege that the deep structure of language and not 
Its surface structure has been acquired at an early stage They claim that 
the earliest child utterances reflect the rules of deep structure; for 
example, the distinction between pivot and open classes is taken to 
reflect the child’s embryonic application of the deep structure distinc- 
tion between subject and predicate It is claimed that the utterances of 
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young children are so different from those of adults that the learning 
component is minimal and the contribution of innate factors is con- 
siderable These theorists therefore favour a very specific critical period 
theory in which language heard by the child serves only to trigger off 
the innate components These components are taken (by Chomsky, 
1965), to be the linguistic universals, that is, those features of deep 
structure common to every known language 


Many suggestions have been made as to possible learning processes 
involved Fraser and Brown (1963) note the ‘telegraphic’ nature of 
children’s utterances Function words are omitted, content words 
retained It is suggested that children imitate what they hear said, but 
that they cannot repeat the whole utterance because of memory 
limitations They therefore select the basic elements and omit the 
function words The process may be reversed, it is suggested, by the 
parents expanding the child’s telegraphic utterance, though still using 
simplified forms (Spradlin and Rosenberg, 1964) The child may then 
imitate the expanded version Generative theorists criticize this theory 
on the grounds that children’s utterances are so different from those of 


adults , the order of the words is often reversed (e g ‘All gone milk’, 
Put on It’) This objection is also applied to learning theorists who 
attempt to explain the pivot and open class in terms of position, sup- 
posing that the child succeeds in establishing a pivot class by hearing 
the pivot word used m a certain position m adult sentences Further 
evidence cited against the imitation hypothesis is the report of Ervin 
(1964) that mutations by children of adults were no more grammatically 
complex than their ordinary utterances 
It may well be concluded that the mutation - expansion cycle is not 
by Itself an adequate explanation It must be supposed that the child 
has more abstract principles of production than would be predicted 
from the imitation hypothesis However, it does not follow that these 
principles must be highly spcafic and innately based The fact that the 
child hears many elliptical and ungrammatical utterances while learning 
is taken to support the generative hypothesis, for, it is argued, the 
successfu acquisition of language by the child could not occur using 
such faulty models for learning However, the ungrammatical and 
efiiptical nature of adult speech could be the reason for some of the 
chi ds faulty generalizations and unusual utterances, he might say 
All gone milk because he has heard the words ‘All gone’ and ‘Milk’ 
m isolation The general success of children in developing a hierarchical 
producti\c mechanism may be innately based, but the hierarchical 
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nature of other skills allows this to be considered a general rather than 
a specifically linguistic maturational feature 
The fact that older children have successfully grasped the functional 
nature of form classes is clear from the many findings (e g Ervin, 1961) 
that their responses in a word-association task are paradigmatic while 
those of younger children are syntagmatic That is, older children 
respond with a word which might be substituted for the stimulus word 
in a sentence, while those under 7 or 8 respond with words which would 
follow the stimulus word in a sentence 
One of the mam shortcomings of the generative linguists’ approach 
IS that they do not consider the non-linguistic context of the child’s 
utterance when recording data, they merely apply a grammatical 
analysis to the transcriptions of their recordings However, this appears 
to omit the important feature of comprehension Fraser, Bellugi, and 
Brown (1963) showed that 3-year-old children could comprehend, for 
example, the past-tense and plural morphemes when presented with 
two utterances which differed only in that specific grammatical feature 
Comprehension was indicated by the correct selection of one of two 
pictures differing only in the relevant feature Imitation was found to 
be easier than comprehension, which in its turn was easier than produc- 
tion It IS possible that comprehension is a necessary condition for 
meaningful production Children may have learned to assign deep- 
structure functions to certain word classes and grammatical con- 
structions on the basis of each class or construction being used of a 
particular type of referent For a young child, nouns are associated 
With objects, verbs with actions, and so on 
It may be said m conclusion that the application of linguistics to 
psychology is of vital significance If allows the experimental investi- 
gation of language in forms at feast reasanaWy M'c asCara! Jangaagie. 

It offers an explanation for the planning behaviour of language users, 
allowing full importance to future as well as to past linguistic events 
It provides the concepts of rules and grammars, and thereby a rationale 
and techniquesforinvestigating children’s language learning However, 
linguistics cannot be expected to solve problems that are basically 
psychological in nature It remains to be discovered how grammatical 
rules are learned, how the different levels of rules interact, whether 
different principles are involved m the perception and production of 
language, and what are the complex relationships between syntax and 
semantics 
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Reading and Learning to Read 

G. R. ROBERTS AND E. A.LUNZER 


I. INTRODUCTION 

Every teacher is aware of the controversy between the phonic approach 
to reading and ‘look and say* methods, a controversy which is less 
acute today than it may have been some years ago, but one which is 
not wholly resolved It is interesting to note that a parallel conflict 
between an earlier alphabetical approach and what was essentially 
a whole-word or sentence method reaches back at least as far as the 
sixteenth century (Fries, 1964) Neither position arose by chance 
The divergence between them is based on the dual character 
of language Language is representational It serves the function of 
communicating ‘meaning’ It is a system made up of conventional 
signs or symbols It has reference to a content which is extra-linguistic 
This IS the semantic aspect of language But language is also itself a 
form of behaviour, a complex skill This is its phonic aspect The differ- 
ence in approach reflects the two aspects of language Advocates of the 
alphabetical, and later the phonic, method based their approaches to 
the teaching of reading on the assumption that the principal task to be 
mastered m learning to read is the correspondence between the printed 
etters and the sounds that they represent Conversely, advocates of the 
whole word’ and sentence methods based their approach to reading 
on Its functional aspect 

However, neither the problem of meaning nor the character of 
language is exhausted by the representational - phomc dichotomy 
Language is not a mere set of symbols but a system of symbols It 
comprises units of different sizes - phonemes (corresponding roughly 
to contrasted letter sounds), morphemes (which would include prefixes 
and suffixes such as the adverbial ending -ly or the negating in-, 
as well as recogmzed words), strings or phrases, sentences and utter- 
ances (vocal) or texts (written) The sequential arrangements of these 
units conform to a system which is the grammar of the language The 
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chiJd in /earning to speak must acquire grammar and syntax just as he 
needs to learn how to produce the sounds which he intends and to 
select the words that he requires (see Chapter 6) Linguistic behaviour 
involves concurrent activity at three levels: representational, grammati- 
cal (or sequential), and perceptuo-motor (Osgood, 1957, and Osgood 
and Sebeok, 1966) The apprehension of meaningm spoken and written 
language depends in great measure on activity at the intermediate level, 
and IS not limited to mere correspondence between word and ‘meaning’ 
Recent attempts to develop new methods m the teaching of reading 
point to a growing recognition that the establishment of skill depends on 
the acquisition of a high level of automatization, at all three levels m 
relation to the interpretation of the written text 
It should be stated at the outset that such an aim cannot be achieved 
simply by mixing a little phonics with a lot of look-and-say or vice 
versa It depends for its realization on the achievement of a programmed 
curriculum based on the recognition that the three aspects of language 
intervene at every stage 

Before attempting to analyse the process of reading from these three 
aspects, it IS instructive to pause and consider the limitations of some 
of the older methods 

1 The alphabetic method 

A child learning to read in the nineteenth century would probably 
begin by learning the names of the letters He then learned to join two 
letters by repeating the name of each letter followed by the synthesized 
sound of the pair, e g ‘/ei/,/bi/ says /ae b/, /ai/,/bi/ says /ib/’ When the 
child was proficient he progressed to three, four and then five letter 
combinations The keynote of the teaching was repetition and a great 
deal of this was held to be necessary before the child could embark 
on the reading of text This led to a considerable amount of pre-reading 
practice of a narrow kind Inevitably, when taught by this method, a 
child’s first introduction to text was most successful when the words 
appearing in the primer were uniformly short The limitation in 
vocabulary produced severe deficiencies m the resultant text Too often 
this took the form of a stilted prose, although perhaps not always as 
stilted as the sentence ‘If he is as I am, he is in found in an early nine- 
teenth century book and quoted by Diack (1960) 

The alphabetic method, like its successor the phonic method, was 
based on a recognition of the alphabetical nature of writing in English, 

1 e the existence of correspondences between written and spoken 
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language The correspondence is twofold, between letter (or digraph) 
and sound, and between the left to right order of the printed symbols 
and temporal succession in phonation Both are approximate 
However, the principal objection to the alphabetical method did not 
arise from the approximate character of such correspondences but from 
a recogmtion of the irrelevance of letter names A child who has pro- 
gressed to the reading of [con] and [tent] is well placed to synthesize 
content, because the sounds of the separate syllables are close to the 
sound of the combination But the sounding [« ],[ou],[en], is not at 
all close to that of [kon] 

It remains to be said that ‘nevertheless it [alphabetic method] worked, 
Shakespeare learned to read by this method , so did Plato, Aristotle and 
Dante’ (Diack, 1960, Stott, 1964, makes the same point) It is a common- 
place that the majonty of children will learn to read whatever method 
IS employed A psychologist would say that what is learned by the child 
does not necessarily reflect what is taught by the teacher However, the 
alphabetical method had one strength which is not always recognized 
the repetition of the letter names emphasized the correspondence 
between the spatial order of letters and the temporal order of sounds 
And It may perhaps have done that more effectively than the old phomc 
method, in so far as the child is not called upon at the same time to 
fuse the letter names 


2 The phomc method 


The phonic method began to supplant the alphabetic method in the 
second half of the nineteenth century As its name implies this method 
emphasized the phonic aspect of language But an attempt was made 
to highlight the correspondence between the temporal order of phon- 
ation and the spatial order of letters right from the start At the same 
time considerable stress was laid on audio-visual matching The name 
assigned to each letter or digraph was its most common sound value (or 
an approximation to it) By-passing letter naming, the child learnt to 
match letters and their sounds and then proceeded to join two letters 
and give them a sound, then three letters and so on The method was 
thought to give the child direct knowledge of the basic ingredients of 
words By sounding the letters he could approximate more closely to 
the final synthesized sound of the word 


Advances m the study of lingu.st.es beg.nn,ng with the work ( 
Bloomfield (1933) lead one to question the underlying assumptions i 
the method In particular, when a child, or even a literate adult. 
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asked to sound the individual phonemes of the word fun and then 
synthesize them, the result approximates more closely to [fa ], [a ], 
[na.], than to [fAn] More generally the sound value of a letter depends 
in large measure on its vocal context (e g the dm duck is not the same 
d as the d in dig\ and the attempt to produce a phoneme in isolation 
gives rise to a sound which will be different from that of the letter in 
any context Both Daniels and Diaclc (Royal Road Readers) and Stott 
(Programmed Reading Kit) accept this criticism as their point of de- 
parture for a revised phonic approach The methods that result represent 
a far more sophisticated version of the phonic approach (see below, 
Section III) 

A second objection parallels the earlier criticism of the alphabetic 
method The restriction of vocabulary in phonic texts to regular and 
short words leads inevitably to a dull set of primers At the same time, 
the insistence on phonic build up often involved a great deal of drill 
leading to boredom and revulsion 
However, the principal strength of the phonic method lay in its recog- 
nition of the essential character of an alphabetic writing When the 
method is successful it is partly because the child has been taught to 
heed the correspondences between order of symbols and order of 
phones And no one would deny that this recognition is an essential step 
m learning to read 

Against this, critics of the phonic method have argued that the analy- 
sis of printed words into phonemes and syllables and their subsequent 
synthesis involves a mental process which is too di/BcuIt for children 
with mental ages imder six and a half years (see e g Schonell, 1945, and 
compare Doman, 1965, and Lynn, 1963, for statements of a contrary 
view) 

However the isolation and the synthesis of ‘phonemes’ is m any case 
suspect, as we have just seen Failure of younger children to make 
progress may well have been due to this inherent imperfection in their 
teaching The argument that young children cannot synthesize syllables 
has the status of opinion There is little research to support or, for that 
matter, to mfirni it 

3 Look-and-say 

It was as a reaction to the older type of phonic teaching and drill 
that the word-method, or look-and say as it is popuiariy termed, was 
widely introduced into our schools Its growing popularity was closely 
associated with the spread of Frocbelian ideas on infant education 
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Reviewing the development of reading methods in the eighteenth 
and nineteenth centuries, Fries (1964) concludes with the comment 
‘I have not been able to find the evidence to justify the assertion that the 
published findings of recent educational research [since 1916] have 
provided the basis of most of the modern reforms in reading instruction’ 
However the look-and say method as popularized in America by the 
work of Gates (1947) and m this country by that of Schonell (1945) 
owed a great deal to psychological theory, m particular to the work of 
Thorndike and the demonstrations of Gestalt psychology (see Volume 
I, Chapter 1) 

All learning, for Thorndike, consisted in the formation and strength- 
ening of bonds between stimuli and responses Stimuli and responses 
are units The unit of language was the word Verbal thinking itself was 
regarded by Thorndike as primarily a matter of associations between 
words The aim of reading, like that of all language, was the communi- 
cation of meaning Hence the proper way to approach reading was by 
beginning with the word, since words were the primary units of meaning 
Learning was a matter of strengthening bonds between stimuli and 
responses by repeated reinforcement In general, complex skills could 
be reduced to the component bonds out of which they evolved Transfer 
of training existed only m so far as it reflected common elements, i e 
individual S-R bonds 


This emphasis in Thorndike’s approach is reflected m the use of the 
whole word as the starting point for learning, in the emphasis on repeti- 
tion, and above all in the deliberate restriction of initial reading material 
y t e use of vocabulary controls In order to maximize formation of 
associative bonds between spoken and written word the words are 
repeate (in varying contexts) To minimize interference in learning, 
words ore introduced gradually and old words are consolidated before 
the introduction of new ones 


A second clement m the jushfication of the method derives from the 
^rceptual experiments of Gestalt psychologists, with whose work 
Thorndike himself was by no means out of sympathy (Sandiford, 
1942) Intuitive reasoning might suggest that the perception of words 
depended first and foremost on the visual recognition of letters or even 
oftheirparts The demonstrations of Gestalt psychology had apparently 
shown that perception is a unitary whole The visual form or appearance 
of the printed word was such a whole and could therefore provide the 
stimulus for the response - sounding the word 


It should be added that neither Gates nor Schonell were unaware of 
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the importance of the phonic huild up of words, and both provided 
exercises designed to teach this principle However, the emphasis on 
the semantic aspects remained paramount and the introduction of 
phonics was deliberately postponed to a relatively late stage in learning 
Further justification for such postponement could be found in the fact 
that many of the most frequent words in English are irregular m their 
spelling, while the rules governing the pronunciation of most of the 
words occurring in the natural vocabulary of children are far from 


simple and univocal 

Because of this dual approach the method undoubtedly achieved 
considerable success m the hands of sensitive and expert teachers 
Indeed there is little reason to doubt that the child can achieve a greater 
fluency in reading text, using this method, rather earlier than he might 
with any other, albeit with a limited vocabulary Not any text but text 


based on careful controls 

However, there is good reason to doubt whether the children who 
learn by the method of look-and-say are in fact as oblivious of 
vocal correspondence in order as is sometimes suppose a er i 
appears to be the case that ignorance of this aspect remains a oharacter- 
istio of those who fail What is more, it is often apparent hat their 
failure is directly attributable to the character of the teaching they have 
received In her survey of children’s reading, 
that ’most of the “poor” readers had an d 

alphabet sounds, and, for nearly half of them, this ooaW be regard d 
as one of the mam causes of their unsatisfactory progress Many d d 
not clearly understand the difference between letter-names and 


“Evt more questionable is the premise that children ^ ^ 

ant of the letters which constitute printed words Th=re ^ 
believe that children notice overall composition 
details ot some of the letters Furthermore infant schoNchildren 

continually discriminating, m some ^y, e v ..naWy shapes’ - S, 
very early^stages of learning to read They ,He 

and are intrigued if they learn it y . the heemninc of the word 

curly letter with a stalk’ - a, which stands at 'h 

‘apple' These examples were noted , V ^ ,„,.,al 

We have found 3 year olds ^ecogni ^ and ending with 

letter and thinking that all mtcrestcd m the sounds of 

•y’ were like ‘monke) . K joists not ’noticing shape 

letters, and lose jingles and word play 
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alone’, it is the start to a careful examination of the letter shapes and 
sounds within a word 

But the very fact that such distinctions are being made by children 
probably constitutes one of the most serious limitations of the look-and- 
say method For if the pupil could be conveniently shielded from letters 
while learning words and sentences little harm would be done He might 
then be introduced to the fine gram discriminative cues provided by 
letters at an appropriate stage m his learning (sec Volume I, Chapter 
1, Section VI, for an introduction to these Skinnerian concepts) 

The fact is that since he notices them and uses them at a much earlier 


stage, he is very apt to use them inappropriately the right cues become 
conditioned to the wrong behaviours There is unwarranted generaliz- 
ation and genuine learning of errors Both Anderson and Dearborn 
(1952) and Marchbanks and Levin (1965) found that letters were used 
more often than word shape as a cue for recognition In observations 
with 3- and 4-year-old children, one of the writers found a ten- 
dency to confuse the whole word and its initial letters Even when they 
could recognize a dozen or more words, they were still not sure whether 
It was the whole word they should be looking at or merely certain aspects 
of that word, e g the first letter or the first and last letters 
Using the look-and-say method the unwary teacher may even 
encourage error learning by inviting the pupil to leap at the word on 
the basis of his recognition of its initial letter (as if all words beginning 
wit an m were monkef, etc ), or to find a word on a previous page 
correctly read at the time) regardless of what cues the 
c I mig t use in finding it and oblivious of the resultant discontinuity 
in the reading itself 


Perhaps the greatest weakness of look-and-say method is that it 
reproduces and even accentuates the very faults in motivation which it 
was designed to correct - if not for the quick learner then assuredly for 
criticism made eloquently by Daniels and 
jiiiH f * * ^ aim was to introduce the pupil early to meaningful 

m eres mg ext The result, for the slow learner, was to condemn 
him to a never ending repetition of a limited text whose content was so 
we known that it ceased to carry any meaning whatever Even the 
multiplication of supp ementary readers based on the same limited 

apathy But the cardinal, 
unpardonable offender is and remains the teacher who insists on perfect 
reading of a page or even a book before proceeding to the next For in 
the end the slow reader does not read at all He memorizes 
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II. THE PROCESS OF READING 
1 Spoken language and reading 

It has beea suggested that the relative failure of look and say methods 
to live up to expectation is due to a comparative neglect of the phonic 
aspect Early phomc schemes paid insufficient attention to the represent- 
ational aspect of language and moreover were open to criticism on the 
grounds of an erroneous interpretation of ‘word building 

However, concentration on the partial failure of these methods 
should not easily allow one to ignore the fact that, for the most part, 
they did not result m an illiterate population Most children learn to 
read, by whatever method In the opening paragraphs of this chapter, 
we described three distinct aspects of language, termed levels by Osgood, 
the semantic or representational, the grammatical or sequential, and 
the perceptuo motor (corresponding to the phonic aspect) Since 
reading isl linguistic skill, all three are as essential ■'eading as they 
are in spoken language It is difficult to resist the conclusion that such 
aspects as are inadequately taught by the 

writer of reading primers are none the less supplied by the successful 
^i^pd out ofhts Lre of linguistic skills Similar considerations sugge^ 

avery general recipeforthedevelopmentofsuperiorteachingmethods A 

method should be superior in the measure that ,t is constructed on the 
basis of a better understanding of all aspects oHanguage and the wa^ n 
which they interact or come together in the process “f ccad^ 
to add, the test of any method will be its success with ‘he f w reader 
Lewis’s account in Chapter 5 of the beginnings of aP-ch how . at 
the development of phonat.on m the infant c°n®‘; 

gressive differentiations, beginning with the differentiation 

for k and the labial m and that of the c'c‘cd vowel M and ffieje^ 
vowel [a] Leaving aside the phonetic analysis o 

crying, neither vowel sounds ""C combinations (cooing 

isolation ThccarhesMormsare ‘ ^duplications (babbling) 

and gurgling), to be fcl>°wed later jch of 

Approximation to the sounds o „ y,(.id a great aaricty 

schema with correction Successi infant produces all 

of phones, and it has even been c'”'^ thaterej^- P ^ 

the vanations which figure as *’8"“ mother tongue arc 

spoken language Be that approximate to heard language 

learnt by tnal and error , ^rnt leading to stabilization by 

seemto bescIf-remforc.ng,suchre.nroi«men E 

means of circular reactions (see also Volume , 



200 


Development m Human Learning 


The understanding of spoken language develops alongside progress 
in phonation The first and m some ways most significant landmark in 
the development of spoken language occurs when the child utters his 
first word in a meaningful context (Vygotsky, 1962) It marks the fusion 
of phonation on the one hand and language as asignallingsystemon the 
other Further progress depends not only on development m vocabu- 
lary and in the representational function of language but also on the 
acquisitioii of grammar (Chapter 6) The relatively prolonged interval 
between the utterance of the first single words (c 1 1 months) and the 
first word combinations (c 17 months) argues that syntax cannot 
begin until the phonation of individual words has been automatized 
Selection of a desired word can then trigger the vocalic co-ordination 
required for its utterance without disturbance to the conscious direction 
of behaviour - this being given over to representational and syntactic 
controls There is reason to believe that the acquisition of grammatical 
rules governing the most common speech patterns follows a similar 
course, trial and error approximation, substitution of new words in 
familiar speech patterns, automatization of grammar Recent research 
reviewed in Chapter 6 (and see especially Bellugi and Brown, 1964) 
indicates that the process is largely complete for the more common 
speech patterns by the age of 3 to years The period from 3i to 5 is 
^ ^ further extensions to include more complex speech 

patterns This is presumably why length of sentence proves to be 
one 0 t e most significant indicators of language development m so 
many research studies (McCarthy, 1954) 

This brief remmder of the course of language rievelopment has three 
™P ications for the problem of reading In the first place, the 
"01 learning language As Fries (1964) rightly 
tern '“™"8 t'’ substitute visuo-spatial cues for audio- 

mT, riM" “km But the fact that language is a 

mul 1 level skill implies that the substitution at the percepluo motor 
1 vel cannot be separated from its context He is not learning a mere 
substitution which is what Fnes seemc tr. ,r«T,i t* if* a * 

-u T 1 to imply It IS a substitution 

r‘ M . . I "f !r although he IS not acquiring the 

i n n “mponents of the skill, these enter 

Section H 2 ^‘age. as ivill be apparent in 

infu'f ’’’rv*'’' substitution at the perceptuo-motor level 

involves an element of regression Performance at this level is fully 
automatized when the child is first introduced to readmg To effect the 
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substitution he must begin by momtormg these processes The fluent 
speaker does not cognize the words which make up his utterances as 
separate entities The beginning reader must The former never cognizes 
the constituent phonemes in his words The beginning reader needs to 
do this too Recent studies by Bruce demonstrate that he does not come 
to this easily Children below the age of six have difficulty m telling 
what clap would be without the first sound or road without the last, 
etc , the words being given orally and in isolation (Bruce, 1964) 

In the third place, there is nothing in the child’s acquisition of speech 
to correspond with word-buildmg, as conceived in the phonic method 
The acquisition of spoken words at least at the level of the syllable pro- 
ceeds entirely by differentiation and substitution within a syllabic whole 


2 Control of behaviour m skilled reading 

In spite of the voluminous literature which faces anyone who ap- 
proaches the topic of reading, we have been unable to discover a 
satisfactory analysis of the process as a whole Reading is a form of 
skilled behaviour It is interesting to recall the following remarks ol 
Bartlett (1947) which he describes as ’fundamental considerations 
applicable to any skill ‘The good player of a quick ball game, the sur- 
geon conducting an operation, the physician arriving at a chniral 
decision - in each case there is a flow from signals interpreted to 
action earned out, back to further signals and on again to 
up to the culminating point of the achievement of the task 
ning to end the signals and actions form a series, not just a ™“snon 
An attempt was made in Volume I, Chapter 4, to develop a schematic 
representation of the mechanisms which appear to en er i | 

lation of behaviour in general and of skilled behaviour >" Part =“lac 
together with their functional relations with one another ^e acc^um 
draws heavily on the perspectives outline ^ Broadbent 

by his successors m Bntish psychology, no a y closer to 

It seems to us that this kind of approach cables 0 " '“ <iomc close 

grips with the analysis of the outlined 

description of limited aspects taken prnerallv and without 

in Vofume I, Chapter 4 was con«i.d oNui.c 

Specific reference to reading „c,npK well as we will lO 

the experimental findings in ‘I''’ '' oseproofltismoder^ 

to show While this is scry far from demonsiraii i 

encouraging . ,|,c siuds ofskill lhat one 

It IS characterislic of Barllell s approach to me si . 
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does not proceed by first observing the behaviour of the unskilled per- 
former and then following this stage by stage until the final achieve- 
ment, but rather by analysing first of all the co-ordinations implied by 
the behaviour m its final form and then seeking to establish the way in 
which they are acquired Let us therefore consider what are the mech- 
anisms which seem to be operative in skilled (adult) reading It is 
convenient to set out our hypotheses m a somewhat dogmatic fashion, 
both as to the general form in which they are cast and m respect of their 
details The latter we hope to support by reference to established 
findings The justification for the former, such as it is, is set out at some 
length in the chapter already referred to 
Reading is a skilled behaviour m which one engages to obtain 
‘information’ The term is intended to be general in its application 
Reading a poster or an advertisement provides information about what 
goods are advertised, what is said about them Reading a light novel 
provides information about the persons of the hero, the heroine and the 
third party, how the plot thickens, how it reaches its climax, and how it 
is resolved At every stage in the process, there is uncertainty in the 
reader, what he reads usually has the effect of reducing the uncertainty 
in some measure but often at the same time generating new uncertainty 
In point of fact reading is often undertaken m the expectation that there 
will be this cycle of uncertainty — information - new uncertainty, and so 
on Indeed, literature, whether serious or light, is written with just this 
aim in view, although the uncertainties are usually greater and more 
disturbing m the former than m the latter (Berlyne, 1960) However, the 
initial object of reading (one may prefer to say with Skinner, the 
conditions under which reading is undertaken) belongs more properly to 
the motivation of reading than to its analysis as a skill 

ere is a further sense in which the concept of obtaining information 
(reducing uncertainty) is relevant to our analysis For, just as the 
successive paragraphs that one reads provide information, so also do 
the sentences of which they arc composed, the phrases which make up 
these, their constituent words, the letters in the words, and their salient 
features In other words, the concept is applicable at every level m the 
performance Moreover, the operation of the process is not confined 
to those molar segments of behaviour which are conscious (in the 
sense that the subject can reflect on them and report on them), but 
extends to its finer details which have usually been so fully automatized 
that they are unconscious (in (he same sense) 

Figure 1 IS intended as a schematic representation of the various 
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processes which may be assumed to intervene in the course of reading, 
with particular regard to their hierarchical and sequential relations. 
The diagram is essentially a representation of the subject’s activity. 
The input for such activity is of course the printed text which appears at 
the bottom of the figure. The initiation of the processes is attributed to 
motivational antecedents (interest in the topic, desire for entertainment, 
etc.) which are extraneous to the skill itself. Tlic remaining elements 
represent decision processes or strategics, pcrccptuo-motor mechan- 
isms and active memory states or processes which enter into the skill 
itself. 

The two lowest levels of regulation arc taken to be common to all 
behavioural organization and not specific to reading. They arc, on the 
effector side, the control of strategic effector co-ordinations (effector 
system) and, below this the systems of ncuro-muscular regulation 
entering into (here) the control of head and eye movements, pupillary 
contractions, focussing and so on. On the receptor side, they are the 
comparator system which is held to determine a heightened sensitivity 
to a specific range of patterned input and, below this, the peripheral 
mechanisms involved m perception. A more detailed analysis of the 
interaction of these elements is given in Volume I, Chapter 4. 

Five additional levels are shown as intervening between the processes 
deemed as extra-skill and the interpretation of text. At all of these 
levels the mechanisms shown on the left of the figure are to be taken as 
strategies’ in the sense of Volume I, Chapter 4: ie. they regulate 
perceptuo-motor behaviour by progressive definition of effector 
behaviour and progressive restrictions of perceptual sensitivity. The 
levels indicated are: passage or paragraph, phrase or string of words, 
word, letter string, and letter. Further levels could be shown without 
affecting the essential structure of the system (e g chapter or section, 
strings of words of various sizes, parts of letters acting as cues to letter 
recognition) 

Reading is a linguistic process, and as such it reflects the constraints 
of language as a whole, and m particular of spoken language. It is the 
existence of these constraints which makes reading possible. They 
mediate the transition from those non-linguistic states of uncertainty 
to the skill itself and the relevance of the skill behaviour to the reduction 
of such uncertainty. As Fries correctly insists, the constraints of language 
are prior to reading and are not a part of what the child must learn 
when he begins to read However, these linguistic constraints do form 
part of the body of schemata entering into the behaviour. They are not 
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separate from reading itself, for the schema is no more than the struc- 
ture of relations among possible strategies intervening m behaviour 
(In the chapter referred to, the schema was likened to the complete 
wiring diagram of an electrical system and the strategy to any pathway 
that IS activated by throwing appropriate switches, relays, etc ) 

For the sake of simplicity we have chosen to represent a single passage, 
three strings, three words, two syllables, three letters Also, to avoid a 
hopeless confusion of lines, we have shown only the input and output 
to lower levels of the first string in the passage, the first word in the 
string, and so on Lateral passage of control, e g from the first string 
to the second, automatically de-activates the former, and the control 
of subsidiary strategies as well as that of the comparator and effector 
system is thenceforward determined by the latter On the other hand, 
the controlling influence of a higher ranking strategy does not (u^^ual y) 
cease with the activation of a strategy of lower rank, but only when the 
input conditions determined at its own level have cen sa ® ’ 

when uncertainty reduction at that level is adequate e J 
therefore hierarclucal and higher ranking strategies opera e o 
time intervals than lower j 

We do not assume that the behavour of the skilled 
or even usually, requires the intervention of a 
all levels indicated This would mean the 

letter by letter, storing successive f and 

identification of each word syllable by syllable, S behaviour 
so ou This IS quite obviously not what happens “ ^ f “ 

But such delegation can occur at any stage P , J 

fairly marked in reading such a sentence as ' ^gngha, where 

multiple transmitter mechanism exists m adrenalin is the 

acetylcholine affects preganghomc transmission a 
postganglionic transmitter ’ behavioural 

What we have proposed mstea th^t ,b^ corn- 

regulation has direct access to the . of the antecedent 

parator system Generally ' ^ led reader to predict what is 

context IS insufficient be what he does m sfam- 

in the text at a single ^ presence or their absence 

ming Two or three words will tell V „bat occurs in 

what he wishes to know But it . ^^rbalim reading 

scanning behaviour after we p events in reading a specific 

It will be useful to consider the cou^ j,„„rotement of Reading 

passage The following extract from Gates 
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(1947) will do as well as most for our purpose and has the additional 
merit that what Gates is saying is very much to the point He is writing 
about reversals in children’s reading and the wild approximations which 
may result, e g ‘new’ is seen as ‘wen’ and read as ‘wm’ because ‘wen’ is 
not a word 

‘Errors of all these types arc often criticized as “wild” or “careless” 
guesses when m fact they are correct or at least ingenious reports of 
what the pupil actually sees Far from being careless, they are often 
the result of almost painfully careful observation The trouble, of 
course, is the order or direction of the perceptual attack It is of 
utmost importance to realize that such an irregular way of looking 
over a word is the most natural thing m the world for a pupil to 
do It is not at all natural for a pupil to observe a word any more 
than any other object consistently in the left*lo*right direction Here 
IS a case, then, in which the natural carry*over to the study of words 
of habits that have worked on every other object will cause great 
mischief ’ 

(Gates, 1947, p 187) 

Let us confine ourselves for the present to a consideration of how the 
adult reader reads this passage If he is reading carefully he is likely to 
vocalize every word or at least to identify every word so that he could 
vocalize a string of several words retained in immediate memory if he 
were stopped at any point and required to do so If he is reading aloud 
he must actually vocalize every word 
But the process does not consist m identification of the first word, 
vocalization, identification of the next, vocalization, and so on This is 
abundantly clear from the fact that skilled readers can correctly identify 
a string of seveial words at a short tachistoscopic exposure Therefore 
the first observation to be made is that the skilled reader reads ahead, 
1 e the identification is ahead of the vocalization But this is not the 
whole of the picture Even if complete vocalization is required or occurs 
(and in scanning it does not occur), the part of perception is limited to 
the narrowing of possibilities which will be just sufficient to ensure 
correct reproduction of the text As the reader’s attention shifts along 
the page the range of possibilities for the words that he encounters 
varies as a function of the several deternunants of language which were 
noted above 

Semantic and syntactic constraints may be so severe that the pro- 
babihty of a given word m a given position is very high, even approach- 
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mg unity the word 'of' following ‘result’ m the fourth hue of Gates’ 
text IS an example Semantic constraints in particular are severe for 
‘types’ and ‘careless’ in the first line, ‘puptV in the third line and so on 
They are probably a little less so for ‘criticized’, ‘wild’, ‘guesses’ and 
‘correct’ Syntactic constraints are especially prominent in the predic- 
tion of the words ‘are’, ‘as’ and ‘or’ in the first line, ‘they aie’ in the 
second The word ‘least’ in the second line following ‘at’ is rendered 
more probable than any other by the combination of semantic and 
syntactic constraints 

The perceptual identification of a word is simply the reduction of 
whatever uncertainty exists at the moment of perception m respect of 
what that word is This means that the word ‘of’ following ‘result’ need 
not be perceived at alJ Of course the reader can be caught out This is 
almost bound to occur when following the rules yields a very high 
probability of occurrence of a given word or sequence of words and the 
text does not follow the rules Several examples of this may be found m 
Abercrombie (I960), see Figure 2 



Figure 2 The three triangles (read the statement m each triangle) From 
Abercrombie, 1960, p 28 


The technique of recording eye movements during reading reveals 
that the skilled reader uses 6-7 fixations in scanning an a\ erage line of 
text (Anderson and Dearborn, 1952) (Even the beginning reader reads 
‘by successive fixations* It appears that perception is saccadic, i c all 
visual perception occurs during the intervals between eje movements 
when the e>e is at rest ) Because of the very high speed of skilled reading 
vve have no means of telling whether or not the identification of vv ords in 
single units of fixation(up to 5words)is successive In other words, it is 
possible that the skilled reader identifies a string of several words at a 
time But of this vve are not certain Broadbent (1958) has shown that 
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a listener can correctly identify both lists of words when two separate 
lists are fed in simultaneously one to each ear Moreover, it appears 
that the processing of perceptual input is distinct from the perception 
Itself wW we are certain of is that the existence of constraints greatly 
reduces the number of cues needed for identification Moreover since 
the contraints derive from several levels of linguistic function, the actual 
perception of words cannot be divorced from the hierarchical structure 
of language itself To take an example, the identification of the word 
'perceptual' in the fifth line of Gates’ text is identified partly by its 
probability of occurrence in a text concerned with reading (level of the 
passage), partly by the syntactic restrictions limiting the range of 
words which could follow 'direction of the', nouns and adjectives being 
most probable, while many words, e g the, its, my, perceives, percened 
are impossible 

The relevance of semantic and syntactic constraints to the identi- 
fication of words by the skilled reader is admirably illustrated m an 
experiment by Tulvmg and Gold (1963) The subjects, who were 
students, were required to identify words briefly exposed by a tachisto- 
scope and a measure was taken of the exposure time necessary for 
recognition Tachistoscopic presentation of the ‘target’ word was 
preceded by continuous exposure of ‘contexts’ varying in length and in 
congruity Thus for maximum length and congruity, the context would 
be of eight words e g 'Far too many people today confuse communism 
Mith with the target 'socialism' The same eight words would appear as 
an incongruous context for the target 'avalanche' A two word context 
would be 'communism with' Zero context was of course the tachisto- 
scopic exposure by itself It was found that the mean length of exposure 
for identification with zero context was 70 milliseconds Increasing the 
context through lengths of I, 2, 4 to 8 brought about a steady decrease 
m identification threshold for relevant contexts and a steady increase 
for irrelevant 


Morton (1964) varied the degree of approximation to English and 
measured the frequency of eye-movements following the method of 
Miller and Selfr.dge (1950) (see Volume I, p 173) to test the hypothesis 
that fast readers would use contextual cues to a greater extent than 
slow readers He found that while the speed of reading (as indexed by 
the lag in syllables between eye and voice m reading aloud) increased 
with the degree of approximation from zero order to fifth order ap- 
proximation for the slow readers and remained constant thereafter, 
the faster readers showed a further improvement with sixth order 
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approximation However, although the effect of semantic and syntactic 
constraints on speed of word identification is dearly significant it is not 
large, i e the reduction m time is never greater than fifty per cent and 
probably usually much less Preliminary observations carried out by the 
second writer indicate that the number of words read accurately (aloud), 
using (a) zero approximation, (b) syntactic constraints only (eg’ 
The head of gentle gro^n-ups clouds my mstep interminably but they 
often hesitate ) and (c) standard text varied in the ratio 151 119 • 100, 
for silent reading the ratio was 152 * 108 : 100 
Clearly, word identification itself is a skill so highly developed m the 
adult reader that the facilitation attributable to higher levels of language 
orgamzation is comparatively small, although greater than marginal 
We must therefore consider what are the factors which determme the 
identification of words below the level of context 
Gates (1947) and others list a number of cues which may be relevant 
and which appear to be used by children at various stages at an early 
stage, length of word and strilang characters, e g the monkey’s fail in 
monkey, the dot over the i in pig, at later stages, general configuration 
(contrasting hat, pay and run), letter by letter analysis, and various 
methods of breaking up longer words into constituent parts However, 
such observations relate to the strategies used by children taught by 
look-and-say methods, who have not yet acquired the skill It seems to 
us that they reflect the imperfections of the method 

Recent investigations indicate that the principal factor in identifi- 
cation of words IS given by the constraints on letter sequences The 
method of determining level of approximation was first devised in 
connexion with frequencies of letter sequences in individual words 
(Miller and Selfndge, 1950) Thus a random sequence of letters and 
spaces represents a zero order of approximation, a sequence which 
reflects letter frequencies in English texts (more e’s than x’s, etc) is a 
first order approximation, second order approximation may be ob- 
tained by following each letter with the letter found next in sequence in 
a random text, using the letter so obtained to supply its successor, and 
so on (Second order approximation would allow xce, xci, xcl, xct 
but third order approximation would disallow the last ) An obvious 
conclusion would seem to be that identification time will be a function 
of order of approximation However, Postman and Conger (1954) 
failed to find any relationship between Ingram frequency and speed of 
recognition The work of Gibson, Pick, Osser and Hammond (1962), 
and of Gibson, Osser and Pick (1963) shows the relation to be more 
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complex Their technique consists essentially m selecting acceptable 
sequences, VIZ a standard begmmng,middlcand end,e g SPRILK, or a. 
three letter word, e g AND, and comparing these with systematic 
rearrangements e g LKISPR or NAD and DNA It was found that 
speed of recognition varied as a function of ‘pronounceability’, as well 
as, inevitably, length The authors conclude ‘Among the theoretical 
implications for psychology, perhaps the most general is this, that while 
reading is based on the discrimination and identification of visual forms 
such as letters, it becomes, in the skilled reader, a process of perceiving 
‘super-forms’, and that these tend to be constituted (organized) by their 
relation to auditory-vocal temporal patterns Insofar as frequency has 
a role in the constitution of these units, it is the frequency of grapheme- 
phoneme coincidence which is crucial, not frequency of exposure to the 
seen or uttered units alone The reading of words is thus inseparable 
from the hearing of words Since the hearing of words is also inseparable 
from the speaking of words, reading must be conceived, however, as 
part of a circular response-process, not simply as a stimulus response 
process’ (Gibson et at , 1962, p 564) The 1963 article shows the same 
factors to be operative m the reading of children In particular, although 
the frequency of a trigram such as NSU far exceeds those of trigrams 
like N US, the latter are read more accurately by first graders as well as 
third graders On the other hand, and this is highly significant, recogni- 
tion of (five letter) pronounceable pentagrams was not significantly 
better than that of unpronounceable pentagrams m first graders 
but highly superior m third graders 
Reverting to Figure 1, it was argued that the process of reading as a 
whole, together with its constituents at each level, may b.e regarded as a 
hierarchical sequence of uncertainty reduction Assuming not only that 
the full process involves reading for meaning, but that m the normal 
course of events (i e excluding experiments on reading of syntactic 
prose, etc) the lower level strategies are subordinated to this, we may 
conclude that each cycle is complete only when uncertainty reduction has 
occurred at the level of the passage It follows that identification of 
letter strings, words, and strings of words or phrases must be followed 
by storage in immediate memory, for the significance of each lower 
order identification is entirely subordinate to the part that it plays in 
the uncertainty reduction at the next higher level It also follows that 
uncertainty reduction at any level allows the immediate memory store 
to be cleared at all lower levels, thereby rendering it available for input 
relevant to the succeeding link in the system To take an example, we 
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select a text at random from Anderson and Dearborn (1952) (Our 
partitioning) 

‘As we have already reported, | Boswell’s study of the non-oral 
method | revealed that hp movement | was almost as common among 
his experimental cases ( as among his controlled cases ’ 

It seems intuitively reasonable to suppose that the words or at least 
the most significant words m the first string remain stored m immediate 
memory until their sense is revealed (arrow from S, to S 2 m Figure 1) 
This in turn is stored in immediate memory at the higher level (or 
perhaps immediately erased as contributing little by way of uncertainty 
reduction) The words of the next string are similarly stored up to 
method (it should be recalled that given a speed of silent reading of 
300 words per minute, the store will be erased at intervals of the 
order of one second or less), then their sense is stored, and so on 
Completion of the sentence allows the entire store to be cleared up to 
the level of the passage The reader is unable to recall the words 
or the syntax of what he has read a sentence or two back, but, if 
he IS concentrating, and if the sentences concerned are significant 
to the passage as a whole, he can nevertheless reproduce their 
sense 

Assuming that this account is at /east approximately correct we have 
two observations of some importance The first concerns the lowest 
levels entered by the system in the process of word identification Given 
the lexical and syntactic constraints deriving from the uppermost 
levels, it is altogether probable that recognition of words in the adult 
reader is immediate This does not mean that no cues are used or that 
the cues which are used have nothing to do with letter forms It means 
only that patterned combinations corresponding to letter strings of word 
length are directly available as recognition forms m the comparator 
system (Occasionally, as noted earlier the recognition store is inade- 
quate and we have to 'build’ an unfamihar word) The task of learning 
to read must therefore consist in part of the elaboration of such larger 
recognition patterns Also, until that task has been completed the 
demands of reading on immediate memory will inevitably be far 
greater 

The second concerns the automatization of the skill In terms of the 
model of Figure I, what this means is simply that behaviour regulated 
and executed at lower levels docs not interfere with decision processes 
at higher levels, and especially at the level of passage or paragraph 
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The reader reads ahead, i e he identifies words ahead of the string 
whose sense he interprets at the same moment Once again this does 
not mean that word identification is ‘mechanical’, for as we stressed 
earlier, semantic and syntactic constraints are operative in the setting 
of the comparator itself 

There remains the problem of skimming On the face of it, this looks 
like an immediate recognition of content, by-passing all of the levels 
indicated in Figure 1 below the level of the passage But what would be 
the nature of the perceptual cues for such a process‘d Reading for con- 
tent may be a highly skilled activity but it is not black magic A word 
has specific visual properties (strictly a number of alternative patterned 
properties depending on the type), a unit such as the general drift 
of a paragraph has none The recent work of Neisser (1963, 1964) 
provides a very strong clue to the nature of skimming Experiments 
indicate that subjects (students) can attain very high speeds m scanning 
a column of letter-groups to identify strings which have a Z or a (2 The 
rate of scanning far exceeds the rate required to identify all the letters 
in the list Moreover, given a certain amount of practice, the subject 
can scan for any one of up to 10 target letters as rapidly as he can for 
one single letter Scanning a list of random words to locate either names 
of animals or first names is relatively slow approximately five words per 
second But the rate is unaffected by the fact that there are many 
more first names than names of animals This experimental task 
IS more difficult than the reading of text in that there are no syntactic 
or semantic cues from previously processed words Neisser concludes 
that identification of a target m visual scanning is a multi-level 
process t e subject can decide that a string is not what he wants 
more easily than he can identify what it is, and if it is excluded he can 
pass on 


Skimming a passage for content is a great deal more rapid than the 
scanning studied by Neisser How is this achieved’ What probably 
happens is that the reader identifies words or groups of words at inter- 
\als down the page, scanning for certain target words The semantic 
and syntactic constraints (which extend to include h.s knowledge not 
only of language but of the subject and of the style of writing in the 
subject, whether scientific or literary) enable him to by-pass more or less 
cxtcnsiNc swtions of text in between identifications- he need not know 
just what the by-passed section is about, ,i ,s enough to know what he 
IS looking for If this account is correct, then skimming does not by-pass 
the word level, it simply by-passes many words 
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III. LEARNING TO READ 

We noted at the end of Section II 1 that the child who starts on reading 
does so on the basis of an established skill in spoken language Lan- 
guage IS a multi-level skill and written language differs from spoken 
language only with respect to the lower levels of the hierarchy However, 
the new integration necessarily involves the participation of the schema 
as a whole 

In the last section, we saw that the skilled reader possesses ‘engrams’ 
(cue combinations m the comparator system) corresponding to whole 
words But the child does not begin with these, nor even with letter 
engrams As Gates (1947) rightly remarks the orientation of a shape has 
no significance as an identifying cue until the child encounters letters 
For instance, a cup with its handle to the left is still a cup A 6 is not a 
d Similar considerations apply to the order of letters (Vernon, 1957) 
But we must go further Differentiation of characters depends first on the 
selection and combination of cues corresponding to their details (e g 
the curl at the top of the letter /, the straight, the cross, and the relations 
of these parts), and second on the constitution of a recognition link* 
specifically sensitive to the combination of these cues (the famous 
Gestalt) Gibson (1963) showed that children below the age of seven 
years are relatively poor at tachistoscopic identification of letter-Iike 
shapes as compared with children of nine years * 

Thus the recognition of letter shapes is one aspect which children 
need to learn Let us consider what other part-learnings are involved m 
learning to read, taking them m logical order 

(I) That the printed text provides visual cues to a language message 
(if you look at the page you can get a story) 

{2} That the shapes of ietters, nords and spaces offer diffess^nlxai 
cues 

(3) That there is a one one correspondence between the temporal 
sequence of words as spoken and the left to right spatial sequence of 
words as printed - with spaces between words corresponding to (pos- 
sible) minimal pauses in speech 

(4) (5) Differentiation of letter shapes and identification of letter 
shapes corresponding to their phonic contnbutions 

* Indeed there is abundant esidencc that the idenlificaiion of nso-dimemiona! 
shapes of any kind is a learned skill (some of the best non verbal intelligence lest 
Items arc ins-ahd in cross-cultural sJudics for this very reason) Howeser, children 
in dcselopcd countnes arc hardly eser dcprisrd of c.spericnccs m «hich two-dimcn 
sional recognition is relcs-ant 
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The reader reads ahead, i e he identifies words ahead of the string 
whose sense he interprets at the same moment Once again this does 
not mean that word identification is ‘mechanical’, for as we stressed 
earlier, semantic and syntactic constraints are operative in the setting 
of the comparator itself 

There remains the problem of skimming On the face of it, this looks 
like an immediate recognition of content, by-passing all of the levels 
indicated in Figure 1 below the level of the passage But what would be 
the nature of the perceptual cues for such a process‘d Reading for con- 
tent may be a highly skilled activity but it is not black magic A word 
has specific visual properties (strictly a number of alternative patterned 
properties depending on the type), a unit such as the general drift 
of a paragraph has none The recent work of Neisser (1963, 1964) 
provides a very strong clue to the nature of skimming Experiments 
indicate that subjects (students) can attain very high speeds m scanning 
a column of letter-groups to identify strings which have a Z or a 0 Th® 
rate of scanning far exceeds the rate required to identify all the letters 
in the list Moreover, given a certain amount of practice, the subject 
can scan for any one of up to 10 target letters as rapidly as he can for 
one single letter Scanning a list of random words to locate either names 
of animals or first names is relatively slow approximately five words per 
second But the rate is unaffected by the fact that there are many 
more first names than names of animals This experimental task 
IS more difficult than the reading of text m that there are no syntactic 
or semantic cues from previously processed words Neisser concludes 
that identification of a target in visual scanning is a multi-level 
process the subject can decide that a string is not what he wants 
more easily than he can identify what it is, and if it is excluded he can 
pass on 

Skimming a passage for content is a great deal more rapid than the 
scanning studied by Neisser How is this achieved What probably 
happens is that the reader identifies words or groups of words at inter- 
vals down the page, scanning for certain target words The semantic 
and syntactic constraints (which extend to include his knowledge not 
only of language but of the subject and of the style of writing in the 
subject, whether scientific or literary) enable him to by-pass more or less 
extensive sections of text m between identifications he need not know 
just what the by-passed section is about, it is enough to know what he 
IS looking for If this account is correct, then skimming does not by-pass 
the word level, it simply by-passes many words 
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in. LEARNING TO READ 

We noted at the end of Section II 1 that the child who starts on reading 
does so on the basis of an established skill in spoken language Lan- 
guage IS a multi-level skill and written language differs from spoken 
language only with respect to the lower levels of the hierarchy However, 
the new integration necessarily involves the participation of the schema 
as a whole 

In the last section, we saw that the skilled reader possesses ‘engrams’ 
(cue combinations m the comparator system) corresponding to whole 
words But the child does not begin with these, nor even with letter 
engrams As Gates (1947) rightly remarks the orientation of a shape has 
no significance as an identifyiitg cue until the child encounters letters 
For instance, a cup with its handle to the left is still a cup A is not a 
d Similar considerations apply to the order of letters (Vernon, 1957) 
But we must go further Differentiation of characters depends first on the 
selection and combination of cues corresponding to their details (e g 
the curl at the top of the letter/ the straight, the cross, and the relations 
of these parts), and second on the constitution of a recognition ‘link’ 
specifically sensitive to the combination of these cues (the famous 
Gestalt) Gibson (1963) showed that children below the age of seven 
years are relatively poor at tachistoscopic identification of Ietter*Iike 
shapes as compared with children of nine years ’ 

Thus the recognition of letter shapes is one aspect which children 
need to learn Let us consider what other part-learnings are involved in 
learning to read, taking them in logical order 

(1) That the printed text provides visual cues to a language message 
(if you look at the page you can get a story) 

(2) That the shapes of letters, words and spaces offer differential 
cues 

(3) That there is a one one correspondence between the temporal 
sequence of words as spoken and the left to right spatial sequence of 
words as printed - with spaces between words corresponding to (pos- 
sible) minimal pauses in speech 

(4) (5) Differentiation of letter shapes and identification of letter 
shapes corresponding to their phonic contributions 

* Indeed there is abundant esidcnce that the nlcntirication of tv^o-ditncnuonal 
shapes of any kind is a Jearoed skill (some of the best non \erbal mtcll fence i«t 
Items arc ins-alid m cross-cultural studies for this sery reason) Houeser, children 
in developed countries arc hardi) ever derrned of experiences in whiwh two-dimen- 
sional recognition is relcxant 
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(6) That there is an approximate one-one correspondence between 
the left to right spatial sequence of letters and the temporal sequence of 
phonemes 

(7) (8) Differentiation and identification of digraphs 

(9) The strategy of forming a temporal synthesis of meaningless vocal 
syllables obtained by following a left to right sequence to form a mean- 
ingful word 

(10) (11) Differentiation and identification of frequent letter strings 
(-tion, -mg, un-, etc) 

(12) A variety of strategies for scanning words corresponding to 
‘phonic rules’ determining correspondences between spoken and printed 
word other than those which depend solely on the correspondence of 
spatial and temporal order, and including rules for syllabification 

(13) Progressive automatization of strategies (1) to (12) 

These part-skills have been listed m the approximate order m which 
they must be acquired The order of acquisition depends m part on the 
method of teaching But there are limitations to the sequencing of the 
latter also, since many of the later sub-skills depend on the acquisition 
of earlier ones These dependencies are shown diagrammatically m 
Figure 3 

The figure is designed to bring out the close dependence of reading on 
linguistic skills which exists at every stage Throughout this chapter we 
have been at pains to stress that language comprises three distinct 
aspects Two of these, the semantic and syntactic, are closely related to 
one another and operate in similar ways in listening and reading The 
third, perceptuo-motor - termed phonic - is also essential to the acquisi- 
tion and performance of reading, as is abundantly clear from the studies 
of Gibson et al described m the last section But it enters, as it were, at 
one remove, for the primary cues to ‘reduction of uncertainty’ in text 
are visud Therefore, this aspect of language is shown separately m the 
figure The principal points at which language constraints play a vital 
part m the various constituent skills are shown separately for semantico- 
syntactic aspects and phonic aspect Because the two do not always 
operate together and because of the vital part played by each when it 
docs, their contribution is shown separately at every stage m the 
acquisition of the skill as a whole 

It will be seen that a certain limited facility with reading may be 
achieved with minimal dependence on the phonic aspect of language 
This IS the partial skill that receives emphasis m look-and-say methods 
It IS not whollj divorced from the phonic aspect, since letter form cues 
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Figure 3. Sequential dependence of constituent reading sub-skills 
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inevitably play a large part, especially those deriving from the initial 
letter, and usually the child rapidly learns to associate the initial letter 
with Its phonic value (see the observations of Gates noted on page 206) 
It should be obvious that the first steps of reading will be a great deal 
less perplexing to the extent that the child has some idea of the nature 
of the task Such a foundation is represented by the first four component 
sub skills Reid (1966), using structured interviewing techniques with 
twelve 5 year old children m their first year at school, noticed a 
gradual progression towards an understanding of the task At first they 
had very little if any notion of what reading involved and they did not 
realize that written words were made up of letters which stood for 
sounds Interviews later in the first year showed a gradual trend towards 
a better understanding of the elements involved m the task This was not 
easily or svviftly accomplished It seems reasonable to suggest that in 
the early stages, before and after the child has taken the first steps in 
learning to read, the adult, when reading to the child, should occasion- 
ally follow the print with the forefinger to indicate that the story is 
emanating from the print m an ordered sequence The practice of infant 
school teachers when writing a word or sentence under a child’s drawing 
likewise emphasizes the symbolic nature of text and the relevance of 
order 

Whereas there is little doubt that children can often make con- 
siderable progress with graded-word readers with minimal intervention 
of the phonic aspect of language, the dangers inherent in this approach 
have been indicated in Section 1 3 A significant advance in teaching 
method has come from the realization that the sound values of letters 
(4, 5) and of their position in the word can be approached by the 
method of ‘contrastive discrimination* which appears to correspond 
fairly closely to a child’s earlier acquisition of these same constituents 
m spoken language itself This is a method featured m the approaches 
° Diack, Fries, Lefevre and Stott Unless nonsense 

s>llablcs arc used (as m the methods recently advocated by Bloomfield 
and Barnhart, 1961), recognizing the contrastive significance of patterns 
Ike wal and mart, or tip and pit, relies on the child’s recognition of 
CSC as meaningful words Therefore arrows arc shown for both 
aspects of language terminating on (4, 5) 

A four word sentence can be read by a skilled reader following a 
lac iistoscopic exposure of only one hundredth of a second (Anderson 
and Dearborn. 1952, reporting research carried out by J McKcen 
attc m 1885) Clearly, the letter and sequence cues arc assimilated 
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simultaneously and processed unconsciously (much as the elements in 
immediate memory are ordered by content in spite of simultaneity of 
audial input m the studies of Broadbent and, especially Gray and Wed- 
derburn, described m Volume I, Chapter 4, Section I) The processing 
IS automatized in the sense that it does not interfere with the apprehen- 
sion of meaning and also m the sense that it occurs below the level 
of consciousness But the processing of a word obviously occupies 
longer than one four hundredth of a second, and processing of one word 
presumably does interfere with that of its successors, which is one of the 
reasons why reading never attains to the speed of four hundred words 
per second, as Anderson and Dearborn remark 
That processing of letter sequences (‘word building’) is essential to 
skilled reading is evident both from the consideration that English 
is an alphabetical language and from the research of Gibson el al 
pronounceable letter stings are identified with almost the same readiness 
as real words Learmng to read in the full sense therefore begins with 
the identification of the sound values of letters (4, 5) and with the recog- 
nition of the relation between the written and spoken sequences (6) 

It IS these processes that are automatized, probably within a year of 
their acquisition But they are not automatic or even unconscious to 
begin with Quite the contrary, we have seen theoretical and experi- 
mental evidence of their difficulty, a difficulty which springs not from 
the complexity of the visual input so much as from the audial analysis 
which IS essential to its interpretation We refer to Vygotsky’s insistence 
on the automatization of the phonic aspect in the acquisition of language 
and to Bruce’s demonstration that the successive moments which 
intervene m his articulation are not accessible to the child until he has 
had adequate practice of the relevant sort We have already indicated 
the efficacy of contrastive methods in producing such awareness 
Knowledge of the sound values of letters is of httle value without 
that of sequence On the face of it there would seem to be theoretical 
grounds for the expectation that matching a spatial sequence of letters 
to a (painfully abstracted) temporal sequence of phonemes would be 
beyond the child’s capability below a menial age of 7 For instance, 
children are unable to copy a linear order (featured by beads of different 
colours or various articles of dolls’ clothing strung out on a line) 
before the age of 5 or 6 or to reverse the order before the age of 
about 7 (Piaget and Inhelder, 1956, and see Chapter 8, Section III) 

The present task would seem to be as difficult as the reversal since it 
involves the correspondence of two quite different sequences However, 
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It looks as if given adequate practice and good teaching, cluldren can 
acquire this aspect of reading a good deal younger at least as young 
as 5 or even 4 (Southgate, 1963, Downing, 1963) 

However, even if the majority of children can overcome these diffi- 
culties fairly early, there is some evidence that backward readers con- 
tinue to find them an obstacle, even at the age of 9 Thus Birch and 
Belmont (1965) found a very gradual development from 5^ to 10^- m 
the ability to match audial and visual patterns (The experimenter 
tapped a pattern of sound eg allowing half second intervals 

between dots close together and second intervals for longer spaces , the 

child was shown three visual arrangements, eg • 

and was required to select the correct match ) The test corre- 
lated highly with reading age at first and second grade levels, but not 
beyond It was also found that retarded readers were significantly less 
able to make judgements of auditory-visual equivalence than were 
normal readers (Birch and Belmont, 1964) These studies were devised 
on the hypothesis that progress m reading is dependent on intersensory 
development (cf Birch and Lefford, 1963) Blank and Bndger (196Q 
adapted the techmque of Birch and Belmont by substituting a sequence 
of visual dots for the audial taps, retaimng the visual multiple choice, 
thus the task focussed more clearly on the matching or temporal and 
spatial sequences, being a visual visual task They found a highly 
sigmficant difference between the performance of good and poor readers 
at the age of 9^ (I Q over a 100 for both groups, and mean R A of 
backward readers 8 4) 

Identification of three-letter sequences (4, 5) and (6) is a first and 
crucial step in the acquisition of the phonic skills essential to adequate 
reading Of the remaimng component part skills, recognition of digraphs 
(7, 8) and of frequently occurring letter strings (10, 11) are self ex- 
planatory The use of the Initial Teaching Alphabet enables the pupil 
to master (7, 8) with the same ease as (4, 5), and that (10, 11) cannot be 
divorced from (a) the phonic value of the strings (‘pronounceability’, 
as evidenced by Gibson et al ) and (6) the position of such strings within 
t e word as a whole (e g ‘tion is frequent at the end of a word, i/i- 
or inter- at the beginning, etc) More generally such frequently occur- 
ring patterns tend to correspond with morphemes contributing to 
regularly contrasted allomorphs in spoken as well as written language 
{reac i - reached, tsalk — walked), or else their etymological and seman- 
tic value is tied to their position as prefix or suffix 
But it IS important to recogmze the complexity of the skills shown as 
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(9) syllable synthesis and (12) strategies for forming and recognizing 
unfamiliar polysyllabic words Here again, the process is rapid and 
unconscious in the skilled reader, and the rapidity may conceal its 
structure Referring back to Figure 1, it is clear that the pupil who has 
mastered the beginmngs of phonic reading is still not m a position to 
identify words immediately on the basis of comparator facilitations at 
the level of the word except for short words Hence there will frequently 
be occasions where control of behaviour is passed to lower level 
strategies, notably the level of letter strings Even assuming that the 
break-up of longer words is adequate for later synthesis, the product of 
identification at the letter-string level needs to be stored in immediate 
memory m vocalized form (i e as a vocalization strategy rather than 
an image of a letter pattern) Moreover such storage is more difficult in 
the measure that the syllabic unit does not correspond to a known word 
(m terms of Miller’s (1956) analysis of factors affecting short term 
memory capacity, a known word corresponds to a single ‘chunk* 
where a vocalizable syllable may represent several unreduced ‘bits’ of 
information) But the structure of English is often such that the less 
experienced pupil is often faced with some uncertainty as to how to 
break up the word Once a particular split has been decided, he must 
store the split itself i e having stored the result of the first string and 
returning to analyse the next, he will have to avoid going over letters 
which have already been accounted for (eg for reasons re -♦ /re/, 
eas-*{i z{ , sons fsonz) , /rei zsonz), or omitting strings which have 
not (as in the fami/iar error begging for beginning) The whole sequence 
of word identification is a muld-lcvel process m which reinforcement, 
m the sense of feedback contributing to uncertainty reduction, docs not 
occur until control has reverted to the level of the word, when the reader 
recogmzes the satisfactory contnbution to meaning of the word he has 
identified 

Inevitably the process is tnal and error at se\eral Ie\cls Various ways 
of construing letter strings may be tried until one has been found 
which >ields a satisfactory pronounceable unit Similarly, ^a^J 0 us ways 
of synthesizing such units may be attempted until one yields a satis 
factory word The word itself may not be satisfactory ha\ing regard 
to the semantic and syntactic constraints of higher le\cls Failure to 
resohe the uncertainty at the higher Ie>el necessitates repetition of all 
or part of the process And soon Clearly the task is not an easy oneand 
needs to be programmed by the teacher or wntcr m \anous wajs 
These include the gradual introduction of words featuring new phonic 
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rules (as m the Royal Road senes), the use of contextual aids to by-pass 
the need for synthesis of all new words (an outstanding feature in the 
Oxford Colour Reader series), and the use of exercises and games as 
an independent activity additional to reading of text (as in Stott’s Pr 0 ‘ 
grammed Reading Kit^ Reis’ Fun with Phonics, Southgate’s Sounds and 
Words, etc ) 

The wordly-wise teacher will inevitably remark that the pendulum 
has swung from look-and say to phonics It has But the implication 
that it must swing back is almost certainly false Tor current develop- 
ments are based not only on the recognition of the essentially ‘phonic’ 
elements m the skill of reading but more especially on a psychological 
analysis of the structure of the skill as a whole and its relation to langu- 
age behaviour in general Moreover, there are pitfalls to be avoided 
m ‘new-style phonic’ methods as there were m previous methods and 
these correspond to violations of the restrictions implied by the 
character of reading as a linguistic and representational process whose 
primary purpose is the acquisition of information Typical would be an 
insistence on the part of the teacher that every new word encountered 
by the pupil m reading text must be tackled phonically regardless of 
the resultant burden on short-term memory so that m the process of 
construing the word the pupil loses track of the passage Reading then 
becomes a new kind of ‘barking at print’ - not m the sense that it is 
divorced from meaning, for the child still seeks meaning at the level of 
the word, but m the sense that this is cut off from its hierarchical 
relation to the text as a whole and thence to the extra-textual interest 
which alone makes reading a worth-while business 

Indeed, it can be argued that most of the component skills involved 
in reading can be taught and should be taught independently of the 
reading of text The latter serves the function of practice and con- 
solidation as well as providing an end for activities of the former sort 
(Roberts, 1966) 


IV SUMMARY 

This discussion has been based on an analysis of reading as an inform- 
a ion processing skill, founded on the possession of language Reading 
is seen as a kind of listemng with a visual input substituting for an 
audial input Since language is a multi-level skill, the higher levels, i e 
the semantic and syntactic determinants, remain unchanged and operate 
to facilitate the identification of the input The phonic aspect of language 
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operates m two ways first, m enabling the reader to make use of cor 
respondences between ‘graphemes* and ‘phonemes’, and second, fc 
identify linguistic information and store it m immediate memory 

Skilled reading was seen as a hierarchical process of uncertaintj 
reduction in which the key level was the identification of words Learn- 
ing to read is then a matter of the acquisition of a number of part- 
skills together with their progressive automatization These did not 
imply a rigid sequence throughout, but for the most part the more 
complex part skills pre-supposed the earlier ones In the majority of 
cases both the semantic and the phonic aspects of language were relevant 
to the part skill just as they were equally relevant to the skill as a 
whole 

It is not part of our aim to prescribe a detailed programme of reading 
instruction Our aim has been rather to bring out the psychological 
relevance of various techniques wherever they occur To this end, 
several references have been made to the strengths and weaknesses (if 
any) of older methods as well as of certain more recent innovations 
We believe it to be important that a teacher should be aware of what 
he may expect to achieve by each intervention m the learning process 
Given such an understanding he is in a better position to put what 
‘methods’ and texts he is offered to the greatest advantage, whatever 
their nature, to select among them those that he and his pupils are 
likely to enjoy, and to devise additional aids of his own 
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Systematization of Thought 

K. LOVELL 
I. rNTRODUCTION 

Much of Piaget’s work is concerned with the transformation m the 
character of children’s thinking which extends over the penod from the 
age of 5 or 6 to that of 9 or 10 We may begin by considering two very 
simple inquiries 

The first is taken from Piaget’s earliest book, The Language and 
Thought of the Child, which was first published m English m 1926 A 
child IS told a simple story and then asked to repeat the story to another 
child Alternatively, he may be given an exphnation of a simple mech- 
anism such as the action of a tap The second child is asked to repeat the 
story or the explanation to the adult What one finds is that the story as 
repeated by a 6-year-oId is disjointed and virtually unintelligible The 
same is true of the explanation In particular, the child is liable to leave 
out key incidents in the narrative or key features of the apparatus, and 
to muddle the sequence of those that he preserves, so that the causality 
of the original is lost, whence the apparent incoherence This could be 
a matter of everyday observation But Piaget took a number of addi- 
tional steps He made up a number of leading questions which be 
directed to the first child as well as the second This enabled him to 
establish how much loss of information was due to each stage of the 
procedure, what the first child had heard but failed to presenc, what 
he preserved but failed to reproduce, and similarly for the second child 
It was found that the first child’s answers to the adult’s questions were 
quite adequate apparently there was little that he could not under- 
stand The loss was attributable mamly to his own spontaneous repro^ 
duction and to the way in which it was accepted, 'assimilated*, b> the 
other child However, when the second child was asked whether he wav 
satisfied with the account he had received (incoherent as it was), he 
mvanabl> declared himself happy he thought he understood Piaget’s 
interpretation of these findings was couched in terms of his concept of 
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egocentrism. Both the child’s language and his thinking arc tied to his 
own point of view and to the present moment of time in which they 
occur. Consequently, there is mueh that he takes for granted. When 
asked to reproduce what he has heard, he is unable to dissociate that 
which may he taken for granted and that whieh cannot: he c.annot 
therefore adopt the point of view of his hearer. But the latter, listening 
to the account, makes whatever sense he can in terms of his own pre- 
conceived notions. Neither child is in a position to impose a coherent 
framework on the information representing the objective relations of 
causality and order. How is such a framework achieved? How does the 
child come to dissociate the things that are needed for objective and 
therefore logical connectedness from what might be called subjective 
impressions of good fit? 


The second example is taken from Piaget’s work on geometry 
(Piaget, Inhelder and Szeminska, I960). A child of 5 or 6 is asked to 
explain a familiar route, say the road which he walks twice a day when 
he goes to school and returns. He is given a sand tray and suitable bits 
of apparatus to help in his explanation. Again, one finds his account is 
incoherent: he goes along there and then he turns and then there’s a 
church and then he’s there, and so on. What is more the features which 
he mentions for the journey in one direction do not coincide with those 
or the other. And when he is asked whether the two routes are equal in 
ngth, be denies this most emphatically. When he dawdles the journey 
k w^!>'ever he notices (e.g. a shop where he calls in) 

directinnT^ ' elements do not coincide for the two 

cnliprent ' eventually come to impose a 

mark thp "' 7 his impressions. 

Zi u^rdtrr ^hstitutlon of a true ’map’ 

nresLaWrrtl t 1 , subjective map which 

pr^ably directs his steps as he walks along? 

chapter! We sh'all17d"°v* *hi';h we will be concerned in this 
than with the whm ™ore with the how of children’s thinking 

denenH V6»rv * 1 , t . we will see that some elements 

What is the origin ofthe syntax of Urou^?" 
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n. THE SYSTEMATIZATION OF THOUGHT 

1 Elementary ^conservations* and the resultant equilibria 
The understanding by the child that certain properties (e g quantity o 
number) are conserved, or remain invariant, in spite of transformation 
(e g changing shape, moving the relative position of objects), is, ir 
Piaget’s view, largely responsible for the advance from preoperational 
thinking to the next stage of thought (Piaget, 1957) To develop this 
point let us consider a ball of plasticine that is rolled into a ‘sausage’, 
the latter being progressively made longer and thinner At each step in 
the elongation of the plasticine the child is questioned as to conserva- 
tion versus non conservation of quantity It is now well known that the 
4-7 year-old will affirm that there is more plasticine (‘because it is 
longer’) or less plasticine (‘because it is thinner’) according to whether 
he centres first on length or width Or, the child may agree to conserva- 
tion to a given degree of elongation, and then deny it as the ‘sausage’ 
further lengthens But from 7-8 years of age the conservation of quan- 
tity is increasingly m evidence m spite of marked spatial changes 
Piaget believes that the growth of conservation is a process of 
equilibration of cognitive actions which contains four basic steps, each 
of these steps being itself a state of temporary equilibrium m a continu- 
ous equilibration process In our illustrative example the steps are 
assumed to be (i) the child centres singly on property ^ (eg length), 
(ii) he centres singly on property S(eg width), (iii) the child oscillates 
back and forth, wavering between the two , (iv) there is an apprehension 
of both properties in a single cognitive act (longer but thinner) 

During the first of these three phases, the child may be said to be 
passing judgements about the successive states of the object When he 
reaches the fourth phase, these states arc recognized as transformations^ 

1 e the subject is aware both of the continuity from one phase to the 
next, and of the characteristic law which go\ems it the necessary com- 
pensation operating as between length and thickness 
Piaget (1957) offers a probabilistic model to account for this succes- 
sion For the first phase he argues that if one rules out prcMOUS experi- 
ence as a factor likely to introduce bias, one can make a good case for a 
random scanning of the situation As a result the child’s judgement is 
cued by a property A (m this instance, usually length), which is per- 
ceptually prepotent The move to phase 2 is due to the child s subjectnc 
dissatisfaction (leading to cognitue conflict) with giMng the same 
response under changing perceptual conditions, especially conditions 
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which involve marked perceptual contrast, as when tlic ‘sausage’ 
becomes long and very thin There is thus a greatly increased likelihood 
of the subject centering on the hitherto ignored second property Phase 
3 then follows, for, as the child watches the changing conditions of the 
situation m front of him, he is likely to centre on properties A and B 
alternately This increases the chances that he will sooner or later bring 
both properties together m a single cognitive act as the switch from A 
to B and back again becomes increasingly rapid The child must then 
move from the comparison of actual A~B (length-width) couples found 
in any one experiment to their anticipation In doing so he has moved 
from a near equilibrium of states to a perfect equilibrium of states and 
transformations He has now completed phase 4 The probability of 
further changes m strategy is ml since the subject has a permanent and 
parsimonious solution to the problem The invariance of the property 
under consideration (in our example, quantity) has been generalized to 

LTfevidlnTapriorr"''^"'™*'""' 

fuf Xtw ‘l“«"‘'‘ative predictions, it seems doubt- 

moden^ L f ■" ^'^‘‘^ding it as a probabilistic 

and fiurth nblf of the first, second 

toihe fourth observation The transition 

qu X Zt taZ ’’f spelt out Tor what one fre- 

Tr aderZ uZd Protocols which 

rndZZs^haof r ™"ous works listed at the 
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one needs to take into Lcouni a n!*^a “ oomplete the analysis, 
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an antrcipation of therr effects It is reasonable to assume that the overt 
centerings (whether these always take the form of oculomotor adjustments 
as in extreme cases, or whether they simply involve the activity of dis- 
tinct and mutually inhibitory circuits in the perceptual centres of the 
brain) are mutually incompatible By the same token, one may imagine 
that the anticipations are not Hence the simultaneity, which is com- 
patible also with the centering on 51 But hence, too, the final equili- 
brium as described by Piaget From this point on, no overt centering 
can shift the judgement, for the effects of all three have been anticipated 
by the schema which mediates the strategy of judgement, i e the 
recognition of successive states as transformations (see above ) 

The experiment which demonstrates the gradual acquisition of the 
conservation of substance (plasticine) is but one example among many 
Piaget has provided a great deal of evidence, which later workers have 
confirmed, that from 6i to 8 years onwards the child increasingly con- 
serves over a wide variety of cognitive fields - quantity, number space 
time and so forth Not all conservations appear simultaneously For 
example, number is conserved well before area 
dealing with conservation are well known 

later in this chapter Previous to conservation in any particular 
later in tms cnapic oerceptual basis usually involving 

nitive actions with in relation to the 

thus an increase ^ , bought now conforms to a system, there 

example Because the ch Id s thought uo^^^ ^ 

IS a more adequate ° , felt as a vague quality associ- 

whole For instance, number is no g nr^nselv defined by the 

ated with size, ^ “f'e subject elaborates the concept of 

tirrVaVrcan^iscrimmrne syste^^^^^^^^^^^ 

succession, simultaneous ™ "J,' oA^equencc. and, eventually, 

by abstracting and focussing on . ,^050 oserlap Furthermore 

by integrating the separate f, bought and the elaboration of a 

with the increasing systematira , f builds up. in his mind, a 

variety of precise concept^^ the individual to make 

model of external reality Thes «P ^^bty. and they often 

sense of, or make significant • y becomes a more stable 

help him to predict within ,t <?'<«" order despite changes 

place, an environment in which there is 
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m appearance, a milieu where thinking is a safer guide to action than 
perception 


2 Classification 

Systematic and consistent thinking depends on the formation of 
precise concepts, on clear realization of how they are determined (e g 
by counting, by measuring, by weighing, by timing), and on their 
resistance to shift Hence the importance of conservation But system- 
atic thinking also requires that precise relations be established among 
these concepts For, in the final analysis, no concept can exist by itself, 
and every concept owes its precision, or lack of precision, to its rela- 
tionship with other concepts, i e to its place in a conceptual system 
Hence the importance of the elaboration of systematic ways of relating 
concepts to one another, i e of classificatory systems 

Inhdder and Piaget (1964) point out that the logical operations of 
classification enable the child to reason about discontinuous objects, 

aving regar only to the relations of similarity and dissimilarity, while 
Ignoring relations of spatio temporal proximity 

hiiT uTa* examples of classification Both are described 

chiH^ (>962) In the first the 

and^so fo T figures, letters of the alphabet 

told to materials and of differing colours He is 

this Tn thi p things that go together* or an essential variation of 
steJs in^h (f ■" '’‘h'ts Of the same type) Piaget finds three 

tS las^ rf r °P=tation of classification During the first, 
Ta tarih^ I "f “SC, the eh.ld makes from his 

without nian and gcopAic collections ‘ The sorting is done 

r ™ob,ecU ^ fii te made 

Cthl^Ttter fnhe r, “hild may begin by putting 

rr/iX ’ ergTer:L'::„r^ ^ 

h , nicaijy, and then continue horizontally 


^ Piaget draws a distinction between 1 opi«»i 
fralogical or sublogical operations on the Sr S‘ 

Ihat are formally similar to logical ones and L I operations 

they have some attrihnles rvhieh are esse^iraUv d n “ r ‘ 

operations for their conlents are continuous m dilTetent from those of logical 

temporal proximity Examples of snblogieal op^mnora'''‘ir‘‘ ‘’'‘’f'* 

measurement, time and space (Piaget and InhS lMT, “ 

•Trench ‘collections figurales’ • ‘-'‘♦ij 
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with other geometrical figures mixed in respect of colour and shape 
Piaget quotes a 5 year old as putting two rectangles side by side 
(lengthways) and then adding a blue circle on the right, and a blue square 
on the left Part of the collection may be commenced in terms of com 
mon attributes and then spoilt by the addition of an object not in the 
same ‘class’ Groupings based on similarity of characteristics are 
unstable at this age The child’s thoughts do not yet conform to a 
system, hence in Piaget’s view, the subject at this age is unable to 
differentiate between the criteria which lead him to select the objects 
in turn and the action of putting them in an appropriate place There- 
fore, he cannot co ordinate 


(a) the exact qualities which define the membership of a particular 

logical class (class intension), and 

(b) all the objects which possess these qualities (class extension) 

The second stage begins around 5 and ends at 7-8 years of age, and is 

characterized by the construction n S 

are grouped on the basis of common attributes, and the 

divide a major group into appropriate subgroups I**®'®' ^ 

protocol of a c Jd who put the letters on one side t e 

other, and then subdivided the geometrical shapes into recmng 

souares and circles Nevertheless, Piaget calls this grouping a collection 

rdTotactr-J^ecrucialabdity necessary^ 

keen in mind the relation of inclusion which obtains between a clas 

a^Ta ^urctrL the present experiment, the a^ngeme^ 

his collections provide a clue as to whether he “ 

or not During this second stage, children '®"Va„d ree3« which 

their mode of arrangement In classifying ^ circles, 

are large and small, the squares be Jr structure, 

or the actual spatial arrangements o C gmad 

for instance, what are major subdivisions 

collections are minor subdivision colour further sub divided 

rectangles subdivided "^3 “f each size 

into large and small, wjide the sq inconsistency is 

being further sub by col®u^ 

held by Piaget to argue “ aspects 
relation, as a result of which t 'L>,-nsive classificatory plan The 

senat/m instead 0*“ systematic handling of relation 

third stage is characterized byj rmm ihcaceofT-Syearson 

and was found loan increasing extent from th g 
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The three stages, together with the various types of reaction pro- 
posed by Piaget within stage I, were all confirmed by Lovell et at (1962) 
A second experiment offers a more direct test of the role of class- 
inelusion in problems of this kind (Piaget and Inhelder, op al , ch 4) 
The Geneva school used cards showing animals One set showed 3 or 4 
ducks (class A), another showed 3 to 5 birds other than ducks (class A' 
- cock, sparrow, parrot), and a third set showed 5 animals other than 
birds (class B - snake, mouse, fish, horse, dog) ' Transparent boxes of 
different sizes were placed inside one another (transparency ensured 
that the relationships of the boxes to one another could be seen) and 
the children were asked a number of questions dealing with the place- 
Assuming the subject has correctly put 
all the ducks in the innermost tray, the remaining birds m the inter- 
mediate tray and the other animals m the outer tray, the two key sorts 

one of the ducks to 

d^ucr s a h rd'' d “i because a 

cock to the nne^o ^ ‘be parrot and 

a bird IS nnf be no, because 

.nquiry again reveal tt« staged 

arraSentTthefl’rsfT ‘b® greatest difficulty in making the 
given thev are nerf ti ^ needed help Once the arrangement is 

cannot am^Mhe tofqu«tiom'’co "'‘*!;''’g the arrangement, but they 
adhered to rigidlv and lls » * correctly Either their categories are 

they see the possibility of shift™ lhe°a**’' question is wrong, or 

classification, but they then confuse "b''c adhering to the 

( 11 ), and the reply to the latter is ,nr ™th the type 

the birds, then” ird cant " "e put m with 

They fail to see that it does not foil ‘be buck, since ducks are birds 

Again at stage III! tttre'X^^ 

kefprrd:,rrhetratfte" -biect must 

criteria of the classification (e g duck, bird, 

* letters ABC are used to desimai i 
includes £ and B includes d m the cxarmlk '“'cessive rank i e class C 

living creatures (animals) The trSd"/ -"'‘C = 

classes in the hierarchy In the examnle >4 - ..ii u ^ °®"otes the complementary 

AAA > B.similarlyj, are animals which lue nultad^^WB^l’ 
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animal) applying to one and the same item, regardless of changes m 
spatial arrangement A classification is a grouping in extension (whether 
actual or mental) deriving from a precise combination of criteria 
(intension) At stage II the child cannot fully co-ordinate these two, so 
that he still reconstructs the intension as he goes along by drawing on 
the extension relations which he has made At stage III he realizes that 
the inclusion of a sub-class ^ in a larger class S does not destroy its 
identity as a class A Therefore, from the age of 7 or 8 on, he is increas- 
ingly able to co-ordinate extension and intension, paving the way to 
true classification The actions of classifying now take place in the 
mind as reversible operations, i e as actions which imply the recogni- 
tion of systematic interrelations, eg A + A' = B implies A = B- A 

However, the results also showed how difficult it sometimes is for 
children under 12 years of age to handle questions relating to the 
quantification of inclusion where the questions are put in a purely 
verbal form Not until that age did two thirds of the subjects answer 
correctly two questions These asked if there were more birds or more 
animals, and if there were more birds or more ducks Even at 8 9 years 
of age the proportion of children answering correctly was not greater 
than about a quarter On the other hand the task was much easier if he 
questions were asked in more concrete form, e g If I a e ou a 
birds are there any animals left’’ Tf I take out all the ducks are there 
any birds left’’’ ^ 

Lovell era/ (op at ) repeated the experiment using toys instead of 

pictures on cards Questions of quantification relating to ( S 

■Are there more birds or animals f) were found to be ‘‘ifficult as 

Piaget found The subjects appeared to ignore j 

in front of them and attempted to deal with the 

verbal level But once the subjects were encourapd 

in relation to the materials, the experimenter 7““^ 

any animals left if all the birds were killed, and f 

birds left If all the ducks were killed, the number 

considerably The Geneva results were thus general y 

Overall the experimental evidence 
dealt with at the abstract level, ‘’““‘'”"7n,l“orily of children until the 
class inclusion cannot be answered by J encouraged to 

stage of formal operations But so suffi^^^ 

think of the situation in more answers 

systematized by 8 years of age for him to be able gi 

to the questions posed 
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3 Senation 

Senation, is the third broad aspect of the systematic organization of 
thought It concerns the recognition (grading) and above all the ordering 
of differences 


There is no doubt that an intuitive sort of grading and ordering 
appears very early in children’s development, i e about the age of 3 or 
4 Many familiar toys make use of this relation* graded rings to be 
placed on a stick, nesting bricks, Billy and the seven barrels But here 
the child s behaviour is intuitive for two reasons First, because differ- 


ences in size are gross, so that the child’s construction is easily guided 
by his perceptual anticipation of the finished product, and, second, 
because quite usually solutions are attained only after much trial and 
error In time the child may be able to execute the task quickly, but only 
because it has become a specific habit Yet tins sort of spontaneous 
activity ultimately gives rise to the development of systematic concepts 
mvolvmg asymmetrical transitive relations ' They are systematic because 
the transitivity is taken for granted, with the result that there is far less 
nee or intuitive (perceptual) support, and the subject can make 

fill ‘r! “I f^'ation An adequate handling of 

on ft, f'' measurement and of all physical scaling depends 

on this feature of conceptual development 

describes an interesting experiment involving senation, 
10 dolls n/d V”" ° i, putting into, a senes The subjects were shown 
also nrad d ' eights and 10 miniature walking sticks which were 

sticks fe fn'' ® dolls and 

elements of both ^ elements and place the matching 

elen^ents of both sets in one to one correspondence 

construefa 'series^ P'aget found that children were unable to 

m rerzl tha a ‘ T'** ‘“Ubihty of the child 

Lrte han 1 ‘he one Lfore it and 

vercorfo™ t^a svsf “ the child’s thoughts do not 

m both directions Of to a chdd''wh“s"'“k‘ d't 

With roHt; will inVs. ^ asked to construct a ‘staircase 

f:rsti:rh\ra'’k®r.b‘““"“"'’^“ 

sticks are held back at the start, he has difficulty m inserting them 

'Arelation,r,istransiliveif,trBaniIBrCimni.,. a ^ 

than, equal lo It is symmetrical a A r J, .mptea ' d ’ ° ® ’ 'if' 

otherwise (c g longer than) it ,s asymmelnetU " d. e g equal to. unequal to. 
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m the correct position m the completed series From 7 onwards, how- 
ever, the child usually takes the shortest stick, then the next shortest 
and so on, knowing that he can thereby build the series Moreover, 
once the child could construct the series he was capable of assigning to 
each doll the correct walking stick 

These kinds of experiments have been repeated by a number of 
workers using rather different materials but the results have been found 
to be much the same, cf Hyde (1959), Beard (1957) Moreover, Lovell 
et al {op cit ) have clearly shown (getting the same groups of children 
to perform various tasks involving the arrangements of materials) that 
there is a great increase in the ability to perform addition of classes, 
multiplication of classes, visual senation, and multiplication of asym- 
metrical transitive relations,* at 7-8 years of age This is strong evi- 
dence, indeed, that by that age thought has become sufficiently 
systematized m most children for these four operations to be earned 
out 

There is one aspect of the senation experiments, however, over which 
the present writer is m disagreement with the Geneva school Piaget and 
Inhelder (1962, 1964) presented a set of 10 differently coloured rods of 
varying lengths, m disarray, to children between 5 and 10 yeare of age 
The subjects were required (a) to anticipate the senation of these rods 
and draw the series with an ordinary pencil, (b) to draw the anticipated 
series with coloured pencils, each coloured pencil corresponding to the 
colour of one of the rods, and (c) to construct the senes The au hors 
claim that drawing the anticipated series with an ordinary P^cd was 

an easier task than uMng the coloured pencils, forint e a 

had to be an exact correspondence between the colours used and t 
colours of the rods In P.aget’s yew the latter task 
when the child shows evidence of operational thought m h-s actual 
construction of the senes (c) , 

Work earned out under the water's d.rechon 
and procedure, suggests that the building o a senes 
thought .s eas,er than drawing the anhepated ^ 

(black pencils) The two drawing tasks were “f, f 
ever, we believe this result confirms one of Piage s p 
namely, that if anticipatory ability to use operational 

then It occurs at the same time, or follows, systematization 

thought More generally it may be develop 

of thought either precedes anticipatory imagery or m y 

together 
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4 The characteristics of operational thinking 

There is therefore evidence that elementary conservations, systematic 
classification and seriation all emerge about the same period in the 
development of the child, i e between the ages of 6-8 on average In 
each of these spheres the child^s behaviour yields evidence that he 
recognizes implications which link the actions he carries out in a 
structure which shows a number of important features 

Cognitive actions thus become more divested of their concrete 
qualities, more schematic of the outside world, and more mobile They 
now slowly cohere together to form complex and well integrated sys- 
tems of actions Indeed, the system has definite structural properties and 
only cognitive actions that conform to a system are termed ‘operations’ 
by Piaget, for unless thought has certain properties it will show incon- 
sistencies These properties are 


1 Closure Any two operations can be combined to form a third 
operation e g 5 + 3 = 8 All boys plus all girls equals all children 
♦hnt o ^ ^ operation there is an opposite operation 

that cancels it e g All boys plus all girls equals all children, but all 
children except all boys equals all girls 2 + 6 = 8 and 8-2«6 

When three operations are combined it does not 
matter which two are combined first e g All adults plus all boys and 

(3 + 1) ‘ (2 + 3) + 1 = 2 + 

This IS a null operation’ and is performed when any 

who ar ^ with its opposite e g All boys except all those 

who are boys equals nobody 4 _ 4 = q 


HI ORGANIZATION IN THE MEDIA OF SPACE, TIME 

and causality 


Space 


use? to Idfrt''" "f “■= ^'^Penments which they 

flndmas that ‘ From then 

Euchdean concents E transformed into projective and 

Projective relatims °''' occurring over the same period 

stations w " f projections and plane 

vlCmis eTcI 1'? ''T •“ O" 'he co-ordinat.on of 

viewpoints Euclidean relations derive from the conservation of straight 
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lines, parallels and angles and from the elaboration of general co- 
ordinate systems We will confine ourselves to a brief discussion of the 
way the individual organizes his spatial environment in terms of a two- 
dimensional frame of reference 

Piaget denies that children have an innate or psychologically pre- 
cocious knowledge so that they automatically ‘see’ objects within a 
Euclidean grid of horizontal and vertical co ordinates This frame of 
reference, which adults take for granted, is but slowly built up, m spite 
of the fact that walls, floors, street crossings, tall buildings and the like 
are m front of the child’s eyes virtually all day long, and in spite of the 
fact that he himself has ample experience of standing up and lying on a 
bed The construction of a frame of reference is possible only in the 
measure that his thinking increasingly conforms to a system A number 
of experiments illustrate this growth 


(a) An empty bottle is tilted at various angles, and the subject is 
required to sketch in, on outline drawings of the bottle, or show by 
gestures, the water level as it would appear if a bottle with water in 
It had been used . 

Q}) The child has to draw m, on outline drawings of the bottle tne 
position which would be taken by a plumb line if the jar was tilted 

as shown , , i 

(e) The subject is given a model of a mountain and he is asked to 
put in posts ‘nice and straight’ at various points He is also asked to 
draw such posts, as well as houses, on a prepared outline sketcn oi 
the mountain 

To the age of 4 years or so (stage I) P.aget and Inhelder (1 956) cla.m 
that there is no knowledge of planes at all, the contents 

represented by a scribble which may not even be touc withthe 

IIA, the hqu.d IS .magmed as simply expanding or 
water level remaining parallel to the base when t ^■1“'" ' 

placed at right angles to ‘h; *f,“l%vement at stage 

of the mountain (i e the table top) Th 

IIB, for the water level is no longer 

IS still failure to co ordinate prediction wit a^ e drawn 

sjstem Posts are “ j.^'p’^iction of the position of the 

they are shown as in stage IIA, wniie p , j between 

plumb line remains poor Then “™““ ' Tc lately predicted as 

stages IIB and IIIA. when the 77 Lge HIA, 

long as the bottle is honzontal 
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however, the prediction of horizontal and vertical becomes more 
generalized but there are some lapses, while at stage IIIB prediction is 
immediate and accurate 

According to Piaget and Inheldcr, stage IIIB is found as early as 7 
years of age in a few children but generally it is not in evidence before 9 
The discovery of horizontal and vertical stems from the finding that the 
water level remains level and the plumb line falls true But these facts 
can only be noted and applied inductively when they are incorporated 
in a network of co ordinating schemata — itself built up out of action 
and not mere observation - whose organization results m a system of 
reference If such a network is not present, no reference frame can be 
built, for the child’s thinking cannot conform to a system in this respect 
Smedslund (1963) has shown that mere obserxation of the horizontal 
evel of a water surface when the container is tilted, brings about no 
learning concerning horizontality m S-T-year-olds who have no concept 
of honzontahty to begin with, and brings only limited improvements in 
1; Furthermore, Beilin et 

fs * 1 , studied the ability of 180 pupils of mean age 7 years and 
represent the water m jars tilted at various angles ‘Un- 
wic subjects were then trained either by showing them the water 
TTiptiinHo V 171 , forecast (perceptual training) or by using verbal 

e ® T"® improved performance there was 

no transfer to jars of a different form 

sfuges observed by the Geneva school have been confirmed m 
that a. experiments However. Lovell (1964) found 

concents n/ 7- and 8-year-olds had elaborated the 

proviL evidencftn^"^''''®^'' were at stage IIIB) Dodwell (1963) 
irregular in th ^ pattern of development is often 

S' exnL^ *‘^8= III m the ‘water 

Dodwell’s wnrlr c ® II in the ‘mountain’ experiment 

not such thnf t s that the organization of a frame of reference is 
“e oraan LtioV'r™, applicable m all situations In general, 

o beSenTH n ^^h^ata during this period appears 

si ton^^ drsentangled 

this IS a topic to which we will return in section IV 

2 Time 

It does not exist in 
''u' 'I IS slowly elaborated by the 

child in the measure that his thoughts conform to a system, until m the 
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end he arrives at a concept of time as an abstract set of relations which 
may be applied to all possible sequences In one experiment two toy 
figures are made to move on prepared tracks, as if participating m a 
race Both figures move off together and stop together, but they move 
off at different speeds because the tracks differ m length Younger sub- 
jects deny simultaneity of starting and stopping and even more deny the 
equality of the duration of movement For the average 5-year-old, time 
seems to be mixed up witli space, i e with the distance run through 
Piaget (1946) speaks of it as ‘local time*, for the ‘times* linked with differ- 
ent dolls cannot be co-ordinated in the mind The child, at that age, fails 
to construct a ‘homogeneous* time, a time umversal and ‘flowing’, a time 
contaimng the general and objective event, so that movements that are 
synchronous or asynchronous, fast or slow, can all be co-ordinated 

In another expenraent (Piaget, 1946, Lovell et al 1960) water was 
siphoned from a beaker, marked at equal intervals, into a tall measuring 
cylinder also marked at equal intervals Both beaker and cylinder were 
of the same capacity, and the volume of water between any two adjacent 
marks on one container was equal to that between any two adjacent 
marks on the other Obviously the marks were further apart on the 
measuring cylinder than on the beaker, and the water rose more 
rapidly in the former than it fell in the latter Younger children found it 
difficult to put in order a series of diagrams which showed how the water 
emptied from the beaker and filled the cylinder, matching the appro- 
priate picture of the water m the former with that of the latter They w ere 
also unable to grasp that the time taken for the water to move from one 
mark to the next on one container was the same as that taken to move 
between consecutive marks on the other Again, the younger children 
invariably thought that the cylinder took longer to fill than the beaker 
did to empty These findings all suggest that until thinking is sufficiently 
systematized, the notions of temporal order, simultaneity and duration 
are not available to the child 

An experiment relating to age is also very interesting because it 
reveals that before a child has elaborated the concept of time, age is not 
separated from size, especially height (Piaget, 1946, Lovell et al , I960) 
Children were shown six pictures of an apple tree in various stages of 
growth which they had to put in order showing how the apple tree grew 
They were then given five pictures of a pear tree which they also had to 
put m order showing its gro>vth Howe\er, they were told that the pear 
tree was planted one year later than the apple tree, while the fifth 
picture of the pear tree showed it to be taller than the apple tree as 
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shown in the sixth picture of the latter The question for each subject 
was, ‘Look at all the trees and tell me which one is the oldest tree this 
year’ Invariably the 5-year-olds maintained that the pear tree was the 
oldest because it was tallest 

Piaget’s view is that the construct of time is not well elaborated until 
between 7 and 8 years of age Lovell et al , working with British school 
children, confirmed the general trend of Piaget’s findings, but found 
that the age is 8-9 rather than 7-8 years The child obviously cannot 
appreciate the equality of synchronous intervals, order of events, age 
and the like until a concept of time is m process of elaboration This in 
turn cannot take place independently of the child’s capacity to system- 
atize his thinking in other fields as well Thus the logical operations of 
classification and ordering, and the construction of the concepts of 
time, space, etc (i e the contents of sub logical operations),* are all 
dependent on one another In short, it is the basic fact of a child s 
thinking conforming to a system that underpins the tendency for 
developmental unity 

3 Causality 

Piaget’s book The Child s Conception of Physical Causality was first 
published in England in 1930 In this he records his findings in respect of 
the development of causal reasomng Children were asked questions 
about various natural phenomena such as the wind, rivers, the sun, etc , 
or about actual events observed by the subjects such as the rise m level 
of a liquid in a vessel when an object was dropped into it, what makes a 
bicycle or a sailing boat move, etc In the last chapter Piaget links the 
growth of the child s logical thought with his increasing ability to 
understand causality , i e he claims that there is a parallel evolution 
between the logical and the ‘ontological’ and distinguishes three mam 
steps in each 

In this Piaget claims that 
we find, from the point of view of logic, a kind of thinking in which the 
child confuses truth and desire, for that which is desired is deemed to 
be reality Reason is impossible, there is only perpetual play, and this 
tends to distort perceptions while situations are altered so as to accord 
with the child’s pleasure In the realm of ontology, a primitive psycho 
logical causality corresponds to this stage of thinking There is a belief 
that any desire can influence and control external things, in short a 
kind of magic holds sway There is thus confusion between the self 
' See footnote to p 230 
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and the world which produces autism in the realm of logic, and magic 
m the realm of causality 

Stage two extends from roughly 2-3 to 7-8 years of age Although the 
tendency to confuse reality with desire becomes increasingly rare, 
thought IS ego-centric, there is no desire on the part of the child to 
justify, logically, the statements he makes Corresponding to this in the 
ontological domain we find what Piaget calls pre<ausality Under this 
term he includes all those forms of causality originating in a confusion 
between the psychological activity of a child and the behaviour of the 
object, often with the result that the child substitutes an imputed psycho- 
logical activity of the object for the true physical mechanism at work 
In the realm of logic the child confuses his own subjective justification 
with true verification, while m the field of causality he confuses the 
causal behaviour of things with his own sense of motivation 

In the final stage which begins at 7-8 years of age in normal children 
we find an increasing ability to think deductively, and an increased 
capacity to give correct causal explanations Once again it appears that 
the child’s thoughts begin to conform to a system and he makes progress 
from the point of view of both logic and ontology 

A thorough study of precausal thinking by Laurendeau and Pinard 
(1962) has substantiated many, but not all, of Piaget’s views They 
studied some 500 children aged between 4 years and 12 (50 per age 
group) It was found that realism (regarding one’s own perspective as 
immediately objective and absolute) was not outgrown until 6i years, 
artificiahsm (the child posits the explicit action of a maker at the origin 
of things) was still in evidence at 9 years, while animism (the child 
attributes life and consciousness to inanimate objects), was frequently 
found m young children, and traces of it remained even at 12 This lack 
of synchromsm m the disappearance of the different kinds of pre- 
causaf thinking again rejects the absence ofa corapibfe systenrafizafrorr 
of thought m the child of primary school age Even at the end of this 
period the child lacks a comprehensive frame of reference, so that his 
conceptions of the external world are at times highly unscientific 

4 Increased plasticity of concrete operational structures 

At the stage of concrete operations one is dealing with relations 
between actions that bear directly on things Hence the child can 
elaborate the notions of number, time and other first order construc- 
tions, although as we have already seen, these are not available to the 
child all at once The present section notes briefly that there is an 
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increased plasticity in the operational manipulation of these first order 
relations as the child moves through the age range 8-11 or so, and in 
order to illustrate this, two examples will be taken from Inhelder and 
Piaget’s The Growth of Logical Thinking (1958) 

In one experiment the subject was presented with a piece of apparatus 
in which balls could roll down a chute adjusted to make various 
angles with the horizontal The balls, of varying weight, rolled down the 
chute and rebounded from the bottom A ball could be released from 


the top of the chute or at any point along its length The task for the 
child was to find out which of the possible variables controlled the 
length of the bound of the ball He had to discover that the length of 
the bound from the bottom of the chute depended only on the height of 
the release point, and has nothing to do with the length of the chute 
along which the ball rolled, the slope of the chute, or the weight of the 
ball At Syears of age one notices the beginnings of correct formulations 
of correspondences (e g ‘where they (balls) go depends on the length of the 
slide ) but the formulations are not systematic and there is no separation 
of variables By 9-10 years of age, however, there is the commencement 
of dissociation of the height of the release point from the slope At the 
latter age the subjects are more interested m, and capable of, systematic 
correspondences 


Another experiment involved a simple balance for weighing It was 
shown that the 8-year-oId easily discovers, only by trial and error, that 
equilibrium between a smaller weight at a greater distance and a greater 
weight at a smaller distance is possible But by 10 years of age the child 
begins to understand the qualitative correspondence, ‘the heavier it is, 
e coser you put it to the middle’, although he still cannot solve 
pro ems involving different weights and different distances by metrical 
proportion 

In total as the child moves through the period 8-11 years of age 
there is an increased plasticity m the operational manipulation of first 
3tid because of this the child is increasingly able to 
ganizc and structure the data of problems using the methods of con- 
C *'”"''‘"8 Further, as he becomes more capable of 
u mg these methods, he is better able to recognize their shortcomings, 
also the gaps and uncertainties brought to light when such methods arc 
used so that eventually he gropes for new methods for attacking his 
prob ems and formal operational thinking comes into being While it is 
rue o say at concrete operational thought is one clear stage m cogni- 
i\e grow , 1 IS equally true that within this stage there is an increasing 
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flexibility m the operational manoeuvreability of the first order con- 
structions, eventually leading to the elaboration of relationships between 
these themselves 

The development of formal reasoning is considered in more detail in 
the next two chapters For the present, we may note that when a child 
is required to solve a practical or theoretical problem by the applica- 
tion of systematic classification and ordering to the causal relations 
involved, his success is very much dependent on the availability of suit- 
able concepts and on the number of steps demanded m the solution 
Thus in section II we were concerned mainly with the type of relation 
to be established Here we note that, even when the child is capable of 
conceiving and understanding a particular type of relation, e g serial 
correspondence, it is not always easy for him to reason without error m 
the causal field Factors affecting the availability and facility of logical 
inferences are so important that we will discuss them more fully m the 
next section 

IV. THE MECHANISMS OF SYSTEMATIZATION 
1 The role of anticipation and hindsight 

This chapter began with a consideration of the development of con- 
servation, and this section included a discussion of Piaget’s ‘probabil- 
istic equilibrium model’ as set out in his 1957 article According to 
Piaget, the elaboration of systematic ways of organizing experience at 
each successive level and m every domain can only be fully accounted 
for by assuming a process of equilibration (see Inhelder and Piaget, 
1964, Piaget and Inhelder, 1965, and the discussion of Peel in Chapter 
10) However, although the concept of equilibration itself is assumed 
by Piaget to be quite general in its applicability, it is obvious that the 
succession of phases m section fis refevant only to conservation iWbre- 
over, while our earlier discussion contained some reference to the 
sources of continuing instability right up to the final completion of 
the developmental process (conflict ansing out of the obvious discrep 
ancies between the different situations involved as well as the influence 
of the initial situation 51), it contained only scant reference to the 
psychological mechanisms which mediate the transition from onephase 
to the next Chapter 7 of Inhelder and Piaget’s work on classification 
(1964) is devoted to a careful analysis of those aspects of children’s 
behaviour that appear to be most relevant to this problem 
We may begin with a brief description of the inquiry The apparatus 
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consists of an array of cardboard shapes, squares, triangles, rectangles, 
circles, ovals, differing in several respects : shape, colour, size and edge 
(which may be straight or saw-toothed) The child may be shown only a 
portion of these to begin with (for instance, only rectilinear straight- 
edged figures), so that the introduction of a new dimension later forces 
him to re-structure his thought His task is to classify the material, and 
he may be given boxes or envelopes to help him 
The successive behaviours of children m this situation are discussed 
in the light of the evidence which they provide for the operation of 
retro-action and anticipation The term retro-action or hindsight refers 
to the process whereby an individual revises earlier actions in the light 
of those that follow, i e he corrects his errors Anticipation or foresight 
refers to the apparent process whereby the mental representation of 
actions reverses the sequence of their actual performance, so that, in 
the resultant behaviour, one finds that actions which occur earlier are 
modified by those which are to follow The authors provide evidence 
that It IS the co-ordination of retro-action and anticipation that under- 
pins the child’s ability to systematize this thinbng 
In describing their experimental findings, Inhelder and Piaget {op 
cit) distinguished two modes of classification which they termed 
ascending and descending respectively When using the first method the 
child starts by making many sub-collections (e g green triangles, green 
circ es, red squares, red ovals, etc ), and then combines them step by 
step until he arrives at one or more broad dichotomies When using the 
jng method, children start from a broad dichotomy and later 
subdivide the classes by making further dichotomies Those who use 
method usually have less difficulty when they are asked to 
A criteria after the first classification has been 

completed When the ascending method is used, there may be no con- 
lous selection of properties whereby the classification is made The 
uping 0 e ements (e g small red squares, large red squares, small 
blue squares, large blue squares, small red circles, etc ) into larger col- 
lection (e g all red versus all blue) is apt to be made on the basis of a 
property noticed by chance, i e there is retro-action but no anticipa- 
ion Conversely, the child who begins with the major grouping is more 
hkely ,0 hare noticed (and deliberately ignored) the obvious differences 
betw^n the elements that compose them However, the authors point 
out that these are extreme methods and many intermediate approaches 
are to be found 

A more telling variation was to ask the child to state m advance what 
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classifications he intended to make His verbal formulations were then 
compared with his actual classifications and the ability to make subse- 
quent changes of criteria At the first stage of classification (age usually 
less than 6), the child fails to foresee any classification When thinking 
of a collection he cannot recall what he said a moment before, and 
because of this he cannot anticipate, for his immediate memory or his 
‘set’ IS so fleeting in nature that he cannot retain a consistent idea of 
what he is seeking When he actually builds his collection, the results of 
his previous actions remain m front of him and guide his next move, 
but this results m a ‘graphic collection* (section II) Thus, children 
under 6 years of age cannot anticipate because they cannot remember 
or because the ‘set’ is easily lost In short, there is no co-ordination 
between immediate past and immediate future 

At the second stage of classification, which begins at about 6, the 
subject will, spontaneously, make a partial or complete anticipation of 
the first classification More often than not, the verbal anticipation is 
made m terms of large collections or broad dichotomies (these being 
favoured by the character of language itselQ But when the child 
actually begins to sort the objects he starts out by making small collec- 
tions and then slowly moves to the point where he groups these into 
larger units Thus his anticipations tend to conform to the descending 
method, while his actual classifications argue an ascending method As 
yet these two processes are not synthesized, so the child cannot, mentally, 
move to and fro among the collections In essence there is no reversi- 
bility of thought 

The fact that, at this stage, children readily manage to name one or 
two proposed collections of objects in advance (e g circles, squares, 
roofs, etc) means that when they construct the actual groups they are 
no longer dealing with ad hoc assimilations As soon as a child has 
assimifafed a number of, say, Ted ’ones, eaeft to its predeceases, he can 
go back over his mental moves and ‘find’, as it were, the assimilatory 
schemata that he has used , this corresponds, of course, to the common 
property of the class in question Moreover, this retro action is not just 
a matter of remembering a senes of connexions, for the objects have 
been partly classified in advance by the action of scanning Although 
there are a number of ways m which the objects may be sorted, the 
subject is increasingly able to abstract one of these at a time Thus 
constant reappraisal goes on alongside successive assimilations, and 
the former eventually gives rise to anticipatory schemata It must be 
noted, however, that at the second stage, although the child shows 
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some spontaneous retro action and anticipation, these arc largely 
dependent on the configurations m front of him He cannot bring these 
same processes to bear on transformations i c he cannot anticipate the 
form that the configuration would take if the order of criteria ucre 
reversed, so that the criteria of sub classes became criteria of major 


classes and vice versa To be able to do this the subject must be able to 
pass to and fro between the ascending and descending methods of 
classification Retro action and anticipation will then have reached the 
level of operational reversibility 

At the third stage of classification, the choice of criteria is based on 
explicit decision (e g the child may ask ‘Shall we use same shape or same 
material? ) As soon as one classification is completed he can return to a 
criterion that he has just laid aside, for the objects can now be re sorted 
onthe basis of immediate retro action Moreover, there is now complete 


reciprocity between the ascending and descending processes, as is shown 
by the fact that the child can anticipate transformations as well as con- 
figurations In the view of Piaget and Inhelder the growth of operational 
schemata is closely related to such retro active and anticipatory pro- 
cesses It is the CO ordination of the processes that leads to reversibility 
of thought and hence to systematic thinking 
Thus, m this account, Piaget ascribes the development of systematiza- 
tion to the passage from retro action to anticipation and from antici- 
pation to the recognition of systematic interdependencies, and hence of 
transformation For an arrangement of a set of objects which entails 
t at w at were sub classes in another arrangement are now classes and 
vice versa is a logical transformation with respect to the alternative 
arrangement Piaget s treatment here is more general than in his earlier 
discussion of equilibration, for it would apply equally to seriation and 
conservation (see Lunzer 1965) 

If one compares the situation at stage I, when there is little retro- 
action and no anticipation, with that at stage III, when transformations 
are realized, it is apparent that the younger child is limited to single 
judgements at a time, while the older child can establish relations 
between (at two) judgements (cf Lunzer 1960b) In similar vein, 
McLaughlin (1963) suggests that limitations of reasoning correspond to 
hmitetions in immediate memory or attention He has proposed that 
each of Piaget s stages of thought is characterized by the number of 
Items a child can retain at the same time Thus if we assume that the 
number of digits that an individual can remember (his digit span) is 
equivalent to his memory span for concepts, his level of thought may be 
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deduced from this digit span Thus ifa child can retain only two (le 2^) 
concepts simultaneously and he compares two objects, they must be 
either the same or quite different for him since he cannot have a third 
concept of similarities or differences At the stage of concrete opera- 
tions or systematic thought the child must be able to process four (20 
concepts for he now has the capacity for logical addition and multi- 
plication 

Thus, McLaughlin’s thesis puts emphasis on the importance of im- 
mediate memory capacity which m turn suggests that maturation of 
the central nervous system must play a role in the systematization 
of thought His paper should be studied for further details of his 
proposals 

2 ^Horizontal Discrepancies' 

The examples that have been discussed might suggest that the 
systematization of thought develops smoothly and regularly so that 
children can solve different problems at the same time, providing the 
latter have a common operational structure In fact this is not so as was 
pointed out earlier in one of Dodwell’s studies Such instances might 
throw some doubt on Piaget’s theoretical formulations, for if he is 
correct, then there should be a high correlation between performance 
on different tasks involving the same mental operations 

Earlier, Dodwell (I960) had shown that there was only a moderate 
relationship between tests which, in Piaget’s view, involved the same 
thinking skills and which all involved integral aspects of the number 
concept Likewise Smedslund (1961), also Lovell and Ogilvie (1961), 
both failed to find close agreement between the acquisition of con- 
servation and transitivity of weight (i e the capacity to infer that if^ is 
heavier than B, and B heavier than C, then A is heavier than C) In 
many other experiments carried out by Loveff, a chifd was often found 
to be at a more advanced stage on one task than on another m spite of 
the fact that the tasks involved the same concepts For example, Lovell 
and Slater (I960) found that the equality of synchronous intervals came 
earlier m the experiment involving the syphoning of water than in the 
experiment involving the dolls racing on the table Much the same point 
IS made by Lunzer (1960a) m relation to developments pertaining to one 
aspect of formal reasomng (see next chapter) the conservation of 
volume While Piaget’s logical analysis of the systematic relationships 
entering into the elaboration of the concept of volume suggest that there 
should be a synchronous development of all behaviours involving 
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volume, Lunzer’s experimental data showed that the correlation be- 
tween them was only moderate 

While some of Piaget’s writings (e g Piaget, 1950 on the concept of 
number) make little allowance for such unevenness, many of his more 
recent works show an awareness of these facts, which is combined with 
the following explanation Concrete operations depend on a direct 
organization or systematization of readily intuitable^ data Hence, it is 
argued, concrete thought cannot be immediately generalized to all 
physical situations merely on the ground that the logical structure of 
relations involved may be identical (Inhelder and Piaget, 1958 ) As is 
well known, thought is systematized in relation to length before it is m 
relation to weight In the view of the Geneva school, this is because it is 
more difficult to serialize, equalize, etc , objects whose properties are 
less easy to dissociate from one’s own actions, e g weight, than to 
apply mental operations to properties that can be rendered more 
objective, e g length Lovell and Ogilvie {op cit ) also suggest that 
conservation of quantity comes earlier than that of weight because the 
former is under immediate visual perception and the latter is not (cf 
the size-weight illusion, Chapter 1, Section V 2) This, m essence, is the 
basis of the distinction which Piaget draws between what he calls 
horizontal and vertical age discrepancies^ (Piaget, 1956, Piaget and 
n e der, 1965) Horizontal discrepancies are discrepancies within a 
given of structural organization (e g conservation of substance 
an weig t), the causes of such discrepancies are held to be contingent 
on perceptual or intuitable features of the situation, and there may be 
inter individual differences m the order of their attainment Vertical 
discrepancies correspond to differences m the complexity of the relevant 
ogica as m the age-discrepancy between the conservation 

vM conservation of volume (especially displacement 

volume, see Lunzer, 1960a) r y 

makes much the same point m arguing that responses 
point of view of mental structure 
Tl r" ? ''' simultaneously Thus some chil- 

dren would pass on a specific task and fail on another, but not vice 
quotes data supplied by Lovell and Ogilvie 

transitivity of weight but not conservation, but only 8 per cent showed 
the reverse pattern However, he adds that passing on one task but 
^ — perceptible and/or imageablc 
* French ‘d^calage’ 
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failing on an equivalent task may be due to the unreliability of the 
measures obtained Finally, Wohlwill points out that there may be 
individual differences in intellectual functioning which are not under- 
stood and suggests that the ‘honzontal differential’ of responses must 
be properly reconciled with, and integrated into, a hierarchical model 
of mental operations 

A simplified view of Piaget’s theory suggests a sharp break be- 
tween pre-operational and concrete operational thought But there 
are many studies at the present time which show that concrete 
operational thinking is even more task-specific than Piaget would 
allow 

In the opimon of the present writer, the discrepancies that obtain are 
so important that they cannot be brushed aside with a simple reference 
to the intuitable'charactenstics of the given situation Among the various 
factors which merit detailed investigation, we would include lack of 
specific experience, information and vocabulary Or again, one some- 
times finds that irrelevant information prevents thought from being 
systematized, as, for example, when Lovell and Ogilvie (1961) point out 
that many cbldren failed to conserve weight since they believed that as 
plasticine was cooled and got harder, it also became heavier In real life, 
harder materials are usually heavier than softer ones, but such know- 
ledge distorts thought m some situations in which conservation is 
concerned 

Taking all the evidence into account, the existence of quite sharp 
‘horizontal discrepancies’ does not invalidate Piaget’s analysis of the 
difference m structure between operational thought and pre operational 
thought But it does point to the inadequacy of Piagetian theory as a 
predictive and explanatory instrument Our conclusions may be briefly 
summarized as follows 

Concrete operational thought is a necessary but not a sufficient 
condition for the elaboration of certain concepts 

The application of the operations to specific problems is always a 
function of specific learnings 

A study also relevant at this point is that of Zimiles (1966) which 
dealt with the effect of a number of variables on the conservation of 
number For example, he studied, among 5-7-year-oIds, the desirability 
of objects to be conserved (cars v blocks), the actual number of objects 
presented together with the effect of their shape, size and colour, and 
the effect of presenting rows of objects on picture cards His conclusions 
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were that conservation of number is not a unitary trait which functions 
on an alUor-none basis Besides necessitating a certain cognitive 
structure it involves a set of attitudes concerned with the gathering and 
processing of information Zimiles found a discontinuity of cogmtivc 
functioning in these young subjects, a failure to apply recent experiences 
in a highly similar situation and to recognize similarity between the 
events, and a lack of concern to reply consistently It is not the presence 
or absence of the concept which distinguished these children from, say, 
10-year-olds, but the availability of the concept It is their mode of 
organizing and integrating the input of information which seems to 
distinguish these from older pupils Studies earned out under the writer’s 
direction among very able children (Terman Merrill IQs ^ 140) reflect 
similar differences between average and highly gifted pupils These 
findings are entirely consonant with the view that the possibility of 
elaborating concrete operation structures is a necessary but msufiicient 
condition for the elaboration of certain concepts 


3 Contributions of information theory 
The chief weakness of the concept of horizontal discrepancies is its 
vagueness For while Piaget provides a clear description of the system- 
atic features of logical thinking, together with a plausible account of the 
alone is unable to predict those 
that ^ systematic ordering of thought and those 

from' of recent studies suggest that concepts derived 

from information theory can lead to more precise predictions 
nnmnr^i^^ ^ branch of applied mathematics concerned 

cation I r* achieving maximum eniciency in communl- 

incZe t o® ‘alaPbone systems, radar, etc) The key concepts 

redundanerr,; coding, inLmation, 

nlace when Typically, commumcation may be said to take 

ttrouah^ transmuted from a transmitter to a receiver 

oThe ret ““veys information 

st e ofTffZ K r ancertainty about some 

and theltn “>* cquaUyprobable that it is rainy or fine 

untrtn? T ’ “■= ‘b-f of inforLtion, 

uncertainty being reduced by loc. f2'i i p i if *u u 1.1 

probable, then the amountofUoti'lt^ut an 

less, for It contributes little to the reduction of uncertary A me Se 
of information One which merely reiterates known information con- 
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(ams zero information Information may be quantified in terms of a 
logarithmic scale (number of bits), ranging from zero to infinity A 
message containing zero information is redundant 
Generally speaking, a message can only be transmitted by coding 
the information into signals, physical energy changes which can be 
passed across the channel These signals will then be decoded at the 
opposite end Even though the message as a whole may not be redun 
dant, it may include redundant signals^ i e more may be transmitted 
than IS necessary for the reduction of uncertainty to zero Indeed, this is 
generally necessary, since if no redundancy were incorporated in the 
system, adequate communication could only be achieved if commumca- 
tion were perfect It never is For what is conveyed by the channel is 
always distorted by ‘noise’, i e irrelevant physical changes which distort 
the signal Noise can only be compensated for by including redundancy 
m the message The concepts of information theory have been found 
useful in relation to a number of psychological problems of cognition, 
since cognition involves the reduction of uncertainty and the decoding 
of signals (c g visual patterns, language) contaimng information (for a 
general introduction see Attneave, 1959) 

In an attempt to apply information theory to problems of reasomng, 
Smedslund (1966a, b, c) studied the frequency of correct and incorrect 
inferences in simple situations involving the conservation of number 
The child IS faced with 2 collections of 16 counters The experimenter 
executes one or more operations and asl^ which collection has more (or, 
a different question, less) 1 step operations involve adding an element 
to left or right (+L, +R) or removing one (-L,-R) Two step opera 
tions may or may not be compensatory (+ L +R, + L-L, etc) 
Among his more interesting findings were (1) symmetrical items (e g 
-L-R) were easier than reversal items (eg -L + L) although 
logically the two are of the same complexity, the second requires an 
additional transformation , (2) the more steps involved, the harder the 
problem, (3) items of the type + L-L + L (involving only one 
‘channel’) were easier than items like + L + R + L, and items of the 
type - L + R + L were most difficult of all (involving retention or 
storage before final processing) It is clear that the factors to be con 
sidered include the locus of change (information channel to be attended 
to), the transformations required, the number of steps and the ease of 
coding and storage 

Wohlwill (1962) argues that the problem of the move from perception 
to reasoningcan be considered from thestandpointofthedecrcasemthe 
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dependence of behaviour on information from the immediate stimulus 
field He indicates that there are three dimensions along which one may 
consider this move (i e from perception to reasoning) These dimensions 
are 


(а) Redundancy The amount of redundant information required 
decreases 

(б) Selectivity The amount of irrelevant information that can be 
tolerated without affecting the responses increases 

(c) Contiguity There is an increase m the spatial and temporal 
separation over which the total information contained m the stimulus 
field can be integrated 


According to this viewpoint, the systematization of thought depends 
upon the growth m autonomy of central brain processes 
Wohlwill undoubtedly considers this approach to be an alternative to 
the Piagetian analysis But there are good grounds for considering, 
with Smedslund, that both types of analysis are necessary The Piagetian 
analysis deals primarily with the type of transformations that are 
evolved and the origin of those mechanisms which determined that 
particular classes of events shall be deemed equivalent, e g m conserva- 
tion, and hence when information becomes redundant for a given 
subject The information theory type of approach seems essential for the 
closer study of factors determining the availability of such information 
processing It is certainly more promising than the concept of 
decalage , which allows Piaget to have his cake and eat it. 

A further advantage of accepting the value of both types of analysis 
IS that the second approach suggests ways m which problems can be 
progressive y gra ed and programmed m such a way as to promote an 
ever increasing systematic, and hence economical and productive, 
an ing o e environment It is therefore logical to move from the 
present discussion to consider the role of experience and learning in the 
growth of reasoning 


V. THE ROLE OF EXPERIENCE 
1 Specific educational experiences 

In dealing with educational factors relevant to the systematization of 
experience we may begin by a consideration of the role of learning in 
situations that have been deliberately contrived by others A number of 
expenments have now been undertaken in which 5-7 year olds have 
^ p 248 
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been subjected to various training programmes, and their performance 
before training compared with that afterwards Thus Wohlwill and 
Lowe (1962) carried out work m connexion with the conservation of 
number, Smedslund’s (1961) work involved the conservation of quan- 
tity, while Beihn and Franklin (1962) dealt with the conservation of 
length and area In addition, mention has already been made of the 
work of Smedslund m connexion with the elaboration of a frame of 
reference m the spatial field It appears from these experiments that 
specific experience lasting over a few weeks is not very effective in 
developing systematic thought unless the child’s thinking is nearly ready 
for It, le until his psychic organization can be restructured by the 
experience and his thoughts made to conform to a system at least in 
that specific situation It is true that Sigel et al (1966) claimed that 
4-year-old children, when given training on problems involving multiple 
classification, multiple relationality, and reversibility, showed improve- 
ment on certain conservation tasks compared with control groups 
However, it must be appreciated that the mean Stanford Bmet IQ of 
one training group was 149 and of its control group 152, while for 
another training and its control group the corresponding figures were 
each 144, so it is very likely that these subjects were at or near a transi- 
tional stage in respect of the conservation tasks anyhow On the other 
hand, both Churchill (1958) and Phemister (1962) showed that in free 
play that involved certain contnved situations, conservation of number 
was helped forward Thus Phemister indicated that after five months, 
twelve out of twenty children in the first year of school life who had 
play experiences of a certain kind conserved number earlier than those 
m a control group who were taught under more usual activity methods 
by an able teacher For her experimental group Phemister provided 
experiences likely to provoke actions by the child that would help 
forward the notion of quantity Thus she provided opportunities for 
matching, arranging things m order, grouping, sorting and comparing 
The child freely chose his own activities, with, of course, the teacher’s 
participation and comment Such rather structured activities may help 
the child to grasp, say, that numbers can be divided up and put together 
again 

The above evidence may be taken to support the thesis put foiv\ard 
by Hunt (1961), that accommodatue modifications m central processes 
of the brain take place only when the child encounters circumstances 
which so match his assimilatoo schemata, that he is motivated by the 
situation and can cope with it 
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2 The problem-soh mg method 

Hunt’s interpretation of Piagetian theory suggests that if learning is 
to be non-trivial, then the most effective method of teaching consists 
in the provision of a succession of graded problem situations 
By the term ‘problem’, we imply some goal that has to be reached 
but the way to it is not immediately clear To understand how the 
solution of problems may lead to learning it is necessary to consider 
again the processes of assimilation and accommodation Piaget is at 
pains to point out that these arc indissociablc from each other Cogni 
tive adaptation to some new situation (e g a problem) involves both, 
for to assimilate the meaning of the new situation it is necessary to 
accommodate to it, and to be able to accommodate to it, it must be 
possible to assimilate it Thus the child cannot assimilate new objects or 
events until they have some meaning for him, i e until past assimilations 
have prepared him for the assimilation of the meaning of the new 
material The existing assimilatory schemata must be of such a com 
plexity, that when the child attempts to accommodate to the new 
situation, the meamng can be assimilated to the existing schemata 
Clearly there can be no complete break m meaning between the new 
^tuation presented and the assimilating schemata already present 
Cognitive development is thus a gradual step by step process with the 
new always building on to the old 

Once the new meaning is assimilated the individual’s assimilatory 
schemata are likely to become more complex, and because of this 
more complicated accommodations become possible, i e existing 
schemata become restructured Moreover, assimilatory schemata 
are not static even when there is no environmental stimulation, 
for systems of meanings are being reorganized within themselves 
well ^ being integrated with other such systems as 

solving to learning can now be made dearer 
When the schemata required for the solution of a problem are not too 
far removed in complexity from those available to the child, then the 
inadequacy of the existing schemata will force him to accommodate to 
the conditions of the problem The result, as has been already seen, will 
be a modifieatton and restructuring of the child s schemata in the direc- 
tion of eogmtive adaptation This is true learning, for by increasing the 
range and complexity of the schemata available to himself, not only 
does the child solve the question, but he also extends his capacity for 
further learning Even m such a case the child may, of course, still have 
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to be given help after he has made some preliminary adjustment to the 
situations 

But the position may be different if the problems to be solved, or the 
new ideas to be mastered, arc ‘given* by the teacher, i e they are 
described and explained m direct fashion This method is sometimes 
known as the ‘rule and example* techmque In this case learmng can 
only take place if the child’s schemata are adequate, or almost adequate, 
for the teacher’s explanations, so they are restructured and made more 
complex thereby The teacher who believes in this method will claim 
that properly graded material does match the child’s existing schemata 
If, however, the existing assimdatory schemata are quite inadequate for 
the exposition of the teacher there will be no reorgamzation of schemata 
Indeed, if the teacher attempts to implant a body of knowledge under 
these circumstances, the content of his teaching may well be assimilated 
with considerable distortion - as best the pupil can Not only will this 
be in evidence when he is questioned or he otherwise tries to reproduce 
the material, but there will be no transfer of training Further, there is 
no useful restructuring of his schemata and hence no growth or increase 
in the degree of their complexity, and so there is no new ‘platform* from 
which further learning may take place 
A relevant study at this point is that of Smedslund’s (1963) relatmg 
to the acquisition of the transitivity of weight He attempted to test two 
views (i) Transitivity results from repeated observation that if >4 weighs 
more than B, and B weighs more than C, then A weighs more than C 
(learning theory) It is important to have many occurrences of sequences 
of the type A>B-B>C-A>C, and observations of i4 > C are 
necessary on this view (ii) Transitivity results from an internal reorgan- 
ization of the schemata The reorganization is presumably initiated by 
repeated uncertainties or problems (equilibration theory) Actual 
observations of ^ > C are unnecessary on this view He also studied 
the effect of free practice, in which the child was given three objects and 
asked to arrange them according to weight by means of the balance 
scale, and compared the results with fixed practice m which the child 
was first asked to weigh A and B, then B and C, and then to anticipate 
the relationship between A and C One might expect the free procedure 
with Its frequent uncertainties as to which to weigh first, to provide 
more acquisitions of transitivity than the fixed procedure Smedslund 
studied five groups of children, compnsmg 143 pupils aged 7 6 to 9 3 
years One group had free practice with actual observation of ^ > C, 
and a second group had the same kind of practice but no corresponding 
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observation Groups three and four both had fixed practice but one 
group had observation of ^ > C and the other group did not The 
fifth group was a control group without practice of any kind 

Smedslund’s results show that the observation of ^ > C did not 
affect the frequency of the acquisition of transitivity, but since all four 
experimental groups improved more than the control group, it seems 
that the mere frequency of problems is crucial On the other hand, 
whereas the younger children seemed to benefit a little more from free 
practice, the older children profited equally from both free and fixed 
practice It seems clear that we need to know much more about the 
issues involved in a ‘free’ versus a more ‘formal’ approach to problem 
solving 

Russian teachers no less than those in the West, are aware of the 
snags involved in trying to force new material on children Kalmykova 
(1962), dealing with the psychological prerequisites of arithmetic writes, 
Experienced teachers, therefore, organize the explanation of new 
materials in such a way that the pupils as if by themselves (though, of 
course, on the basis of the teacher’s questions) find the necessary rela 
tions between the facts and the questions posed’ 

It IS, of course, possible that the activation of processes systematically 
related to some given process will aid the growth of organized thought 
For example, the combination of addition and subtraction, with the 
same numbers m close succession and in practical contexts, might help 
the growth of elementary numerical relationships in some children Or, 
some process may be activated by children seeing one another grappling 
with It on their own This at least is the viewpoint of some Soviet 
workers The plain fact is that concrete examples of the systematization 
of thought can be acquired by rote learning, but m these circumstances 
T. ^ generalization for thought is not really systematic On 
the other hand, a store of mechanical routines may be the pre condition 
for, or may actually accelerate, operational systematization Only 
future research can throw more light on this very important issue 

3 Teaching for transfer 

In the light of what has been said, it would appear reasonable to 
suggest that meaningful material is better retained than meaningless 
material, also that when tasks arc learned with understanding instead 
of by rote memorization, new tasks are learnt more readily because of 
transfer of training Early students of learning such as Ebbinghaus and 
Boreas were greatly impressed by the greater retainability of meaningful 
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over nonsense materials However, later experimental studies have 
shown the issue to be a complex one 
A great difficulty is that material that is meaningful (i e it can easily 
be accommodated to) is, because of its very meaningfulness, material 
that has already entered into some learning Such material can be 
learned with understanding rather than by rote memonzation What we 
really need to know is whether meaningful material would be retained 
better than meaningless material learned to an equal level Katona 
(1940) tried to find the answer to this problem He designed simple but 
ingenious experiments in which it was possible to commit the same 
matenal to memory with or without understanding, also to test the 
results on new learning Katona concluded that there is greaterretention 
when learning takes place with understanding Understanding qualifies 
the learner to move forward to new learning, whereas rote memoriza- 
tion sometimes tends to narrow the range of problem solving Although 
some aspects of this work were criticized by Melton (1941) he agreed 
that Katona had demonstrated that when learning takes place with 
understanding new tasks are learnt more readily 
Hilgard et al (1953) repeated, using high school students, the type of 
experiment that Katona had earned out among College students and 
obtained the same results Nevertheless, there were still some questions 
that Katona had not answered For example, Hilgard found that 
although the pupils who learnt with understanding did better on new 
tasks than those who learnt by memorization, there were still many 
errors made by the former Indeed, one third of those who learnt by 
understanding made errors m the easiest of the transfer tasks and three 
quarters made errors on the most difficult task This problem was 
studied later by Hilgard e/ at (1954) They point out, amongst other 
things, that the prevalence of careless errors suggests that when teaching 
understanding, methods should be devised whereby the student can 
review and check, through retracing his steps 
Katona maintained that there is a real difference m what happens 
according to whether memorization or learning with understanding is 
employed The subject organizes his task as best he can, and it is only 
when his attempt at better organization fails that he falls back on rote 
learning Thus rote memorization can be looked upon as a kind of 
Organization used by the subject when the material is otherwise quite 
meaningless for hint Indeed, it seems necessary at this stage and is, 
perhaps a precondition for later meaningful learning m that area 
It seems that learning by understanding bnngs about somewhat 
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greater retention and greater transfer of training because operational 
systematization can be applied to the data in hand and to related data 
The role of active verbalization m promoting such understanding forms 
the subject of a small but interesting study by Tough (1963) designed 
to teach senation and ordinal correspondence This is in keeping with 
the ideas of P I Galperin (1957) who pointed out that in the Russian 
view, an essential step in the formation of actions carried out in the 
mind IS the mastering of the actions on the plane of speech Thus, in 
order to bring about a more adequate handling of numerical concepts 
m addition, the teaching is broken down into five phases {d) prelimin- 
ary conception of the task, i e finding out what it is about and estab- 
lishing the nature of the goal, {b) direct actions performed on concrete 
objects; (c) description of these actions using audible speech with the 
aim of developing a link between numerical language and the actions as 
opposed to a link between language and things only — being the col- 
lections which are the result of actions,* (rf) internalization of verbal 
description and progressive abbreviation resulting in a ‘transfer to the 
mental plane’, (e) abbreviation or telescoping or virtualization of the 
action - termed ‘consolidation* by Galperin * 

4 General experience 

The evidence adduced so far indicates that short-term experimental 
training has little effect on the development of systematization On the 
other hand, ‘education’ can be more effective, especially if the teaching 
takes full account both of the developmental level of the pupil, and of 
the necessary phases entering into the learning processes In the field of 
concrete’ learning^ at any rate, such teaching follows closely on the 


parallel with Piaget’s analysis of the 
in A gements relating to states to those bearing on transformations 

m Section I of this chapter 

rfmrnlntT/h 'h' virtualjzation of dassificatory behaviour m the de- 

m Sno t ’’ »«= analogy with physieal skills 

in Section I of the next chapter 

svs’lL^oral‘1; 'ha order 

“■'"’'a of the natural environment in the acquisi- 
nnd in the t phi f ^ r (1964) Both on intrinsic theoretical grounds, 

rn?™ MppA^iI, ^ ‘"’'"'Sanac in primitive sellings, such as those of Wed 

(1939), Mac^rthur (1964), one is led to suspect that formal reasoning rarely de- 
velops spontocously in a pnrailive cultumt background, and only wrih dillienlly 
jn an advanced cultural setting ; * • u / 



Systematization of Thought 259 

pattern whicli may be obsened in the course of education m and by 
the cn\ironment itself - 1 e spontaneous learning Thus it would appear 
that most of the cognitive challenge and conflict that causes the child to 
restructure his thoughts and so eventually systematize his thinking takes 
place in what one may call natural, rather than contrived situations 
There is evidence from underdeveloped societies where children have 
had no schooling, or schooling of varying quality, that systematization 
of thought does take place in much the same way as among western 
children although perhaps a little later Thus Price Williams (1962) 
compared the ability of bush (illiterate) with primary school children 
of the Tiv tribe in Nigeria to classify and sort materials familiar to them 
He found no differences over the age range of 6j— 1 1 years Further, he 
found the progression of the idea of continuous and discontinuous 
quantities (earth and nuts respectively) followed that of Western 
children Goodnow (1962), working with European and Chinese 
children of very varying educational and socio economic backgrounds 
m Hong Kong, studied the growth of the conservation of weight, area 
and volume On the conservation tasks she found that milieu, schooling 
and socio economic status had far less effect than had been expected 
although the groups differed greatly m their performance on Raven’s 
Matrices test Moreover, Goodnow and Bethon (1966) presented 
evidence that conservation tasks for weight, volume and surface may 
be insensitive to schooling whereas performance on combinatorial 
tasks are greatly affected by school life and work Similarly Sigel and 
Mermelstein (1965) claimed that Jack of schooling had little effect on 
the performance of certain conservation tasks by Negro children m 
Prince Edward County, Virginia The pity is that we do not really know 
what kinds of natural experiences or situations best aid cognitive growth. 
Indeed, these may vary from child to child 
It IS not intended, of course, to imply m any way that schooling does 
nothing to aid the systematization of thought It is possible that in- 
formal primary schools that are in the tradition of Froebel, Susan 
Isaacs, and the like, may replicate to some extent, learmng situations 
found naturally In such schools there is broadly what one may call an 
environmental approach where the greatest use is made of children s 
interests, and where they are introduced to, and made familiar with, as 
many ideas as possible that are relevant to them Yet care has to be 
exercised in discussing this point While Gagne (1961) claimed that 
‘guided discovery’ was superior to ‘free discovery’ and rule and 
example’ m a study involving programmed learning, Lovell (1963), m 
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an extensive study, found no difrcrcncc in reading attainments (includ- 
ing comprehension) among those third and fourth year junior school 
pupils educated in informal Junior schools when compared with similar 
children attending formal schools A similar inquiry by Gardner (1965) 
showed significant differences in attitude among children whose pri- 
mary schooling had been based on an ‘cxpcrimentar or ‘progressive’ as 
opposed to a ‘traditional’ philosophy, but dificrcnces m cognitive skills 
were non-significant, and the control pupils were actually superior in 
mechanical arithmetic Again, Pringle and McKenzie (1965) found that 
progressive, child centred education, did not seem to reduce the degree 
of rigidity of thinking in problem solving with 11-ycar-olds although 
there was some evidence that such an education might be of more value 
to the children of below average ability in this respect The plain fact is 
that the conditions of experiences that best help children to systematize 
their thinking are not known with any exactitude 
Piaget (1926) argued that social factors play a vital role m helping the 
child move from cognitive egocentrism to systematic thinking He did 
not admit that mere experience of events and objects necessarily brought 
this about, since the child often distorted his experience of the world to 
fit his already existing schemata His argument at the time was that it is 
the social interaction with peers which forces the child to re-examine 
his own ideas, so that he can satisfy his need to share the thoughts of 
others and his need to communicate his own thoughts to other children 
Argument with the peer group forces the child to argue with himself, 

1 e to reason logically Thus without interchange of thought and with- 
out CO operation with other children, the individual would be retarded 
m making his thoughts conform to a system If we turn the clock on 
thirty-five years we find Inhelder and Piaget (1964) equally insistent that 
the mental operations of classification are ultimately derived from 
senson motor activities such as bringing together and taking apart 
Language contributes to the formation and stabilization of the system 
o communication constituted by concepts, but it does not appear to be 
su or t e formation of the operations which are the essence of 

^ ft *hd to be impressed by the completeness 

ofthis shift m emphasis It can be argued that Piaget is quite justified in 
no re rac mg is earlier views (and, indeed, he has not retracted them), 
o con orm \vi t e change in his interest For the two arguments are 
^ incompatible thus, while the earlier formulation deals 
with the extrinsic motivation which favours the development, the later 
analysis (which is certainly more fundamental, and also better sub- 
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stantiated) is concerned with the mtnnsic mechanisms which make 
the development possible However, there are a number of other 
considerations that affect the systematization of thought and should be 
mentioned, however briefly 

First, there is the degree of familiarity with the materials concerned, 
and with the definitions by which they are indicated Second, there is the 
concreteness of the situation involved This was clearly shown m the 
experiment in which children had to consider the class of animals in 
relation to certain sub-classes, eg ducks Jahoda (1963) has likewise 
made clear that a good knowledge of geographical terms underpins 
children’s ability to build up a coherent conceptual framework relating 
to their ideas of country and nationality Familiarity may at times be a 
function of attitudes Thus, Hyde (1963) has shown how concept forma- 
tion in the realm of religious education (Christian) is dependent upon 
attitudes to Christian teaching and doctrine Similarly, few would 
doubt that emotion can often play a marked role Presumably when 
emotion retards the growth of systematic thought it sometimes causes a 
selection or filtering off of signals, or a damping down of cortical or 
sub-cortical activity At other times emotion may bring about the 
reverse, m the sense that unwanted signals and memories are not 
excluded or certain notions assume exaggerated importance, resulting 
m a degree of confusion of thought Precisely how emotion affects the 
growth of the systematization of thought and concept formation is 
unknown, indeed, this is an important research problem of the future 
Irrelevant information can also prevent systematic thought m specific 
situations as was indicated earlier 
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E. A. LUNZER 


I. INTRODUCTION 

The Gronth of Logical Thinking by Inheldcr and Piaget constitutes 
a landmark m the study of the processes of higher reasoning (Inheldcr 
and Piaget, 1958, hereafter referred to as G LT) In the course of a 
number of brilliantly simple yet highly ingenious inquiries, these writers 
showed that the sort of reasoning which includes the formulation and 
testing of hypotheses is a very late development, and is not fully achieved 
until mid or late adolescence 

Previous to this, one may say that researches into the nature of 
reasoning fall into three mam groups The first consists of studies of 
the early development of concepts, which were developmental but 
largety descriptive, and did not usually extend beyond the age of 7 or 8 
tsee Chapter 3) The second consists of studies of problem solving m 
ults, usually students, and stemming m part from Maier’s experi- 

“>'= human adult 

nf r f u a, nuniber of these were largely inspired by the concepts 

See III) and wem designed to 
on ■ "“■“ctunxation m the discovery of insightful solu- 

such rest / environmental supporting cues in prompting 

Katona! 1940, Werthefmer, 
Thf* lact ^ attack on Similar problems) 

concinf ‘“‘“h "“hjeots, consists of studies of 

A numLr nfT “ r™* ‘h" work of Hull (1920) 

work in tu fi referred to in Chapter 3, and some more recent 
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Ctapter 7) ” 


Nevertheless" n was°dp "d his subjects were schoolchildren 
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This chapter is entirely concerned with the Genevan work and a 
discussion of its implications There is one characteristic which this work 
shares with a great deal of the previous literature, and this is a concentra- 
tion on thinking in situations involving scientific, mathematical or 
purely logical problems The next chapter, by Peel, describes the highly 
original extension of Piaget’s work which is being executed in Birmmg 
ham under Peel’s direction, and has already yielded fruitful results bear 
ing on reasoning in relation to historical, geographical and literary 
topics, as well as in the field of religious thinking Because of the uniquely 
abstract character of mathematical thinking, a third chapter, by Skemp, 
is devoted to the study of learning in mathematics, based largely but 
not entirely on Skemp’s own work in this field 
The work of Piaget demonstrates that what distinguishes formal 
reasoning from reasoning m younger children is its hypothetico deduc 
tive character By this I mean that the subject approaches problems by 
constructing and testing hypotheses Rigorous testing of hypotheses 
entails an awareness of alternative hypotheses and their implications 
The subject must be aware not only of the relations between the 
hypotheses and their consequences, but also of the second order 
relations between the various hypotheses Therefore a first character 
istic of formal reasoning is the construction of second order relations 
Tlie construction of hypotheses entails an abstraction from the attributes 
of reality as experienced and a reconstruction of reality as the manifest 
ation of a lawful system Both of these processes are considered in 
detail m the next section The third section describes an inquiry dealing 
With conservation at the concrete and formal levels which illustrates the 
same processes and brings out very sharply the contrast between con 
Crete and formal reasoning It also introduces what may perhaps be 
regarded as a third characteristic (although it is probably no more than 
a derivative from the processes involved m hypothesis construction in 
general), which is the readiness of the subject to go outside the limits 
of the situation as presented when constructing and testing his inter 
pretations The fourth section reviews the same ideas and demonstrates 
their relevance to the scientific analysis of phenomena This section 
also includes a discussion of the difference between explanations at 
earlier levels and explanations at the level of formal reasoning 
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II. THE NATURE OF HYPOTHETICO-DEDUCTIVE 
REASONING 

1 Hypothesis testing 

The mam body of Inhelder and Piaget’s work consists m summaries and 
discussions of fifteen separate experiments In each of these, children 
were presented with apparatus which would enable them to deduce 
some more or less general principle by appropriate experimentation 
These situations were introduced to children of various ages ranging 
from 5 to 16, with instructions directed to set them finding out a general 
principle for themselves The method employed was the clinical method 
described by Piaget in another context (Piaget, 1929) the experimenter 
records the spontaneous behaviour of the child, feeding him with 
occasional questions and prompts aimed at establishing exactly what 
the child IS trying to do, encouraging him to do it, and discovering 
precisely what are the strengths and limitations of the strategies which 
govern his actions 

We may begin by considering just one of these experiments the 
oscillation of the pendulum The apparatus consists simply in a string 
Which can be shortened or lengthened at will and a set of weights any 
of which can be suspended from the string The subject is shown how 
the pendulum can be constructed and made to oscillate in a regular 
discover what governs the frequency of oscillation 
Within fairly wide limits, the only relevant factor is the length of the 
to oscillation being a function of its square root But 

^ *f subject needs to exclude the relevance of 

of the^bol^ height of the point of release and the weight 

InheWers subjects* fell into four mam groups 
manner been “"able to approach the problem in an objective 

effects Th a dissociate their own actions from their 

Ste wal ler "7 it gO 

about the a r the role of length, weight, etc From 

hreme^™^ ’ “ T ^ucuracy the results of 

^trinnfeeT 7" shortening the 

string accelerates the period, but he can not succeed m eliminating all 

InLTto'wh“eThe"m,X™‘‘ "'7 “"*1 the direction of 

thoueht (see Peel 1961)7 duMo Pin'S? " ' 
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of the remaining variables (cf Lovell, 1961, and Jackson, 1963, for 
detailed findings m more controlled replication studies) Because he is 
capable of operational senation (see Chapter 8) he has no difficulty in 
establishing that the shorter the stnng the shorter the period But he 
can not deliberately set up experiments to prove the adequacy of his 
hypotheses characteristically, if he believes that a shorter string and a 
lighter weight both contribute to the result, he varies both factors at 
once — to enhance the effect, or he may do so by accident, believing 
that he is proving the effect of one of these terms, without realizing that 
the other (or both) might be operative In other words, he cannot sort 
out the variables using the method of ‘all other things equal Even at 
11 or 12, children are usually unable spontaneously to devise imambigu 
ous experiments, but now they are better able to realize the inadequacy 
of ambiguous experimentation when questioned This is the third 
phase Only at the fourth, beginning at 13 or 14, will the adolescent 
spontaneously adopt the strategy of deliberately varying each of the 
factors in turn, holding all others constant 

In the present chapter we are particularly concerned to analyse the 
difference between the second type of reaction which is characteristic 
of reasoning at what Piaget terms the concrete level of reasoning, and 
the fourth, which typifies what he calls formal reasoning The essential 
difference is that m order to choose the conclusive combinations in 
this way, he must at least have an approximate idea of all the rest 

(GLT,p 78) Theadolescentdoesnotjusthappento vary one variabe 

at a time he does so m order to test a possible law, e g increase ol 

weight = decrease of period, at the same time, he does not vary o er 

variables, e g length, because he realizes that if 

could be due to length or weight or both together At t e m 

third stage, the child can realize the usefulness of isolating 

when this is pointed out to him, which means t a e 

that a given result may be classified according to severa anticipate 

some are freer from ambiguity than others But 

the possibilities sufficiently to direct his «nnreciate logical 

play At the second of these stages, although he can 

relationships when these are possible causal 

given law, he cannot yet appreciate how y P ambiguous 

factors may lead to mutually mterfenng. and therelore am g 

categonzations a little surprising 

The use of the term a variety of events man attempt 

since all the child is doing is to set up a vanci. 
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to discover a causal connexion But the categorizations are implied both 
by the events he sets up and by the laws he deduces For instance, 
relative to a given observation, the true hypothesis that rate varies 
inversely with length yields a set of combinations which arc expected 
to lead to increase m rate, another which should lead to a decrease, and 
a third which should lead to no change If we use the letters Lfor 
length, W for weight, H for height, and / for impetus, lower case for a 
variable held constant, capitals for increases, and capitals followed by 
the symbol ' (prime) for decreases, then the first set includes L'W/u, 
L'W hi, L will, VWHi, and so on, being all the combinations including 
V The second set will consist of all the combinations including L, 
and the third all those including / Similarly, the very reasonable 
hypothesis that decrease in weight will increase the rate places all 
combinations including W, e g LIV hi, VW'hi, and so on m the first 
category, all those including IF in the second, and those including u' in 
the third The same might be done for height and impetus Now although 
It would be tedious to spell all these categories out, one can see at once 
that any combination including the terms WL, or WV will fall into the 
same category whichever of the two hypotheses is correct 
Now of course no child actually performing the experiment would go 
through all these categorizations However, another experiment sug- 
gests that adolescents of 12 upwards could have a good stab at doing 
this if required Here the subjects arc given four flasks containing 
colourless and apparently identical liquids together with a small bottle 
of potassium iodide with a dropper and some glasses for mixing Their 
task IS to find out the part of each of these liquids m producing a yellow 
colour In fact three are required, the potassium iodide, one containing 
an acid medium, and one containing oxygenated water The other two 
bottles contain water (which has no effect) and thiosulphate (which 
bleaches the mixture) It was found that younger children tended to 
stop short after trying out each of the liquids in turn with a drop from 
the flask Those aged 9 to 1 1 were more inclined to try combinations 
o two or three liquids with the flask, but they did so m haphazard 
fashion Adolescents went through the various combinations systemati- 
cally enough to solve the problem 

However, to return to the pendulum, although the adolescent does not 
spell out the categorizations, he shows his awareness of them by deliber- 
ately constructing variations which are unambiguous By using the 
method of all other things equal, he automatically excludes such vari- 
ations as IF L hi To put the matter another way, the subject cannot 
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appreciate the need for keeping invariant the variables which are not 
specifically being considered, unless, all the while he is testing one hypo- 
thesis, he IS aware of alternative hypotheses and tbeir consequences 
When he becomes aware of these, that is, when he is prepared to regard 
hypotheses as competing statements of various possible relationships, 
he shows his ability to pass back and forth between statements of causal 
laws and the categorizations which they imply, first, by recogmzmg, 
with respect to a particular event, which of the operative (in our example, 
three) categories would be predicted for it by two or more relevant laws, 
and, second, by selecting events which would not be expected to fall into 
one and the same category by more than one law Which means that it 
IS not the actual multiple categonzations that underpin the hypothetico- 
deductive reasoning, but the principle for generating them There is 
an analogy here with the short-circuiting involved m skilled performance 
which is instructive (cf Chapter 4, Section III) Let us suppose that a 
reasonably experienced driver notices an elderly person wavering 
uncertainly on the kerb ahead of him, he will probably move his foot 
from the throttle and at the same time glance m his mirror as well as at 
the oncoming traffic He does not tell himself why he does these things, 
and, because the pattern has become automatized, he is often unaware 
that he has ddne them immediately after they have been executed 
Yet the first reflex anticipates the possibility of having to take some 
action, the second that of braking, and the third that of swerving But 
for these behaviours to have become so automatized, two things are 
necessary first, that at some stage the various parts shall have been 
performed with full awareness, and second, that this explicitation be 
short-circuited so that the necessary behaviour can be performed rapidly 
and smoothly 

If the analogy is correct, as I believe it is, it carries implications for 
teaching It is that the pupil cannot be expected to compass problems 
which require hypothetico deductive reasomng unless he has pre- 
viously had the opportunities to carry out in turn all of the organizations 
upon which such reasoning is founded These are (1) simple categoriz- 
ation according to a constant criterion even in the presence of alterna- 
tive, distracting characteristics of the material to be classified (in the 
simplest example, classifying cards consistently according to the 
criterion of colour or size or shape, c\en though the cards differ along 
all of these dimensions), (2) passing from a categorization to a causal 
relation and vice versa (as in the simple spring balance experiment 
described below), (3) simultaneous categorization according to sev-eraJ 
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criteria (as m cross-classification of the card material just alluded to), 
(4) anticipation of such cross-classification and its results, (5) passing 
successively from categorization to the related causal law and back, then 
to an alternative categorization and the law that would relate to this, 
then back to the first, and so on, (6) recognizing ambiguity m experi- 
mentation (as described for the third stage in the pendulum experiment) 
Moreover, in many cases (although perhaps not m all), the previous 
steps will need to have been sufficiently rehearsed to have been fully 
automatized before the pupil can pass on to the next 
Needless to add, the above remarks do not mean that a particular 
apparatus such as cards is essential in the development of reasoning 
(even though it may be fairly useful because easy to construct and 
concrete) On the contrary, the importance of the development being 
considered derives from the fact that it is perfectly general Hence it is 
exemplified in a wide variety of situations, mathematical, scientific, 
linguistic, historical, geographical, social and literary (see the discussion 
m Sections II-IV of the next chapter, by Peel) Again, quite generally, 
since any categorization involves a system of first-order relations among 
the objects or events that are classified, the advance to a consideration 
of the interaction of alternative categories implies the construction of a 
system of second-order relations • 

2 Abstraction and mental constructs 
The pendulum experiment offers a very clear illustration of one aspect 
of hypothetico deductive reasoning hypothesis testing and what this 
entails Let us consider the complementary aspect which may be thought 
of as hypothesis construction The pendulum is not a good illustration 
of the latter, since provided that the subject can compare the effects of 
several hypotheses at once, hypothesis testing, he has nearly all that he 
needs to solve the problem The hypotheses which he may be required to 
test are intuitively fairly obvious the role of length, weight, etc An 
experiment on flotation brings out more sharply the element of con- 
struction which enters into the reasoning which is characteristic of 
adolescents and adults 

By way of anticipation I would add that the two terms which head 
this section are not intended to introduce two different elements 
Rather, we will be concerned with the psychological processes that 
appear to enter into what is usually called abstraction and we shall 
discover that mental construction is an essential feature of these pro- 
cesses 
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The apparatus for this experiment consists of several tanks containing 
water, some larger than others, together with a variety of miscellaneous 
objects including a toy duck, a toy boat, a large block of wood, stones, 
a nail, a piece of wax, a metal can, etc Some of the objects are hollow 
The child is first asked to sort out the objects by saying which of them 
will float in the water and which will sink Heis also asked why he thinks 
they will do so Then he is encouraged to try them out to see whether 
his predictions were correct If they were wrong, he is asked why, and 
encouraged to change his ideas, and, if possible, to test them again 
The object of the inquiry is to discover what sorts of explanation are 
offered for the phenomena of flotation by children of various ages 
and what underlies their mode of explanation 

Once again, Inhelder found that the youngest children tended to 
interfere with the apparatus and to impose their pre conceived notions 
on it (one child actually forced an object down because ‘it ought to 
sink’) Their explanations exemplified their inability to adhere to a 
consistent criterion when sorting objects objects floated because they 
were small or because they were large (and strong) or because they were 
light, etc 

However, even as young as 7 or 8, children were able to cross classify 
the objects up to a point, with the implication that large objects may be 
light, etc By the age of 9 they had fully overcome the difficulty of 
making a clear distinction between absolute weight and relative 
weight or density, always invoking the latter rather than the former to 
account for the phenomena Moreover, Inhelder’s 9 and 10 year old 
subjects were often willing to try out more general hypotheses to account 
for the behaviour of hollow vessels and the paradoxical phenomena due 
to surface tension Both Inhelder, and, later, Jackson (1963) found that 
theiF attempts at e^ip^aatum vsi}a}}y referred to the jdca of air m one 
form or another air bubbles m the water, or microscopic pockets of 
air in the less dense materials But these attempts at more compre- 
hensive explanations invariably lead the subject into new contradictions 

The idea of relative weight or density does not begin as a sophisticated 
‘second order* concept On the contrary, the notion that some objects 
and materials may be light or heavy for their size has its origins in the 
common experiences of lifting (see Vernon’s discussion of the size 
weight illusion. Chapter I, Section V) It is this intuitable* concept 
of density which underlies the explanations of children at the level 
of concrete reasoning The companson is alw-ays between one type of 

* intuitable = read ly referred to a speafic type of perceptual expenence 
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material and another, c g wood and metal, or mctal+air and mctal + 
water In the present experiment, what distinguishes the reasoning of 
children as they enter the stage of formal reasoning is the beginning of 
reference to the weight of the w.ater itself Children of II or 12 are 
liable to offer some attempt to express the notion that an object floats 
If It IS lighter than an equivalent volume of water, although it is not 
until cons^erahly later (13 or 14, m the ease of Inhelder’s subjects, 15 

JTent f m “i, “ncept IS sufll- 

minn s h II ^ be Verified by 

using a hollow cube with which he is provided 

1 l-’lS^'if urn of course, well aware that the average child of 

1 15 IS not an Archimedes, which means that the more adeouate 

haf “d Bunn^'o which he 

as received But in order to understand what he is taught he needs to 

events, and that this pronertv T categorizable 

Second at all i»„ F * singled out as a unique criterion 

firms a method of olderingrr^' “bstraction con- 
classification or seriationf t ‘bo events (using a criterion of 

derives from the effort marl Potential, and it evidently 

However the notenufi a ^ '"bject to produce such ‘closure- 
which IS abstracted from tT"® "f osperience is clearly not something 
actions which The su3 •b='"^='ves but rather from the 

serrations) Therefore the ahT”'* ° olassifications and 

absttaetio;“reThjecT‘ftt'r„rj‘ “"rT 

actions of the subject and the „ , abstraction from the 

IS imposed on reality * construction of an order which 

levels, th^’ orderinTwhicTisTmTTs but not at the previous 

mentally the events or objects^^om ‘b® subject to re-construct 

notions at which he arrives Deliberar interaction of the abstract 
arrives deliberate construction of events is evident 
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m the pendulum experiment whete the subject deliberately selects 
weight, length, height of drop, etc , m order to test a given hypothesis 
It IS even more apparent in the present experiment in the mental 
construction of an equivalent volume of water The scientist will have 
no difficulty in seeing that what we are concerned with here is the origin 
of the transition which needs to be made from the notion of a syste- 
matic arrangement of reality to that of conceiving certain of its mani- 
festations as constituting a closed system which is fully explicable in 
terms of precise laws 

3 Contrast with the concrete level 

Taking together the results of the two experiments which we have 
examined m detad, the twm charaetenstics of hypothetico-deductive 
reasoning emerge as (I) the fact that the subject needs to entertain 
several hypotheses at once, and (2) the part played by abstraction 
and systematization in inducing hini to reconstruct the events out of 
their notional constitutents However, these are not necessary features 
of all a child’s experimental activity, nor even of all hypothesis testing, 
as IS very apparent from a consideration of an experiment described by 
Inhelder and Piaget (1964) 

Children of 4 to 9 were shown a letter balance together with a col- 
lection of boxes The balance is largely concealed m a frame (so that only 
the pan is visible) and the apparatus is so rigged that when a certain 
weight is put on the pan, the pointer on the dial protrudes through a 
slot at the side of the frame, this effect being heightened by a ball on the 
end of the pointer The boxes used as weights are of two weights and 
two sizes and two colours, so that there may be eight kinds of boxes 
altogether The problem is to find out which boxes will make the ball 
appear In this experiment it was found that even as early as 6, a majority 
of the children tested could not only find out for themselves that the 
heavy boxes were the ones they needed, but could also pro\e that not 
all the large (or red, or blue, etc ) boxes were heavy by correctly pointing 
to those of the required size which happened to be light 

On the face of it, this is a result which flatly contradicts the thesis 
that hypothetico deductive reasoning, m the sense of framing and 
testing hypotheses, is a form of thinking which is not achieved until the 
period of adolescence For not only do young children discover how to 
work the apparatus, but they can also disprove what amount to incor- 
rect hypotheses 

However, if he refers to the two crueria just staled, one finds that 
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neither is satisfied In the first place, the fact that the material is ready- 
made means that when the subject tests the hypothesis that ‘all the blue 
boxes are heavy’, etc , this is the only hypothesis that he need bear m 
mind, in the second place, because all the boxes are present and ready- 
made for the experiment, the subject has no need to abstract the proper- 
ties of weight, colour, etc , and deliberately construct an event or an 
object out of its relations or its attributes He has only to classify the 
material that is in front of him 

Finally, the fact that there are two weights, two sizes and two colours 
tends to favour an early solution of the problem The symmetries and 
dichotomous arrangements make the classification itself easier, which 
IS why successful solutions are found right at the beginning of the 
phase of development at which children evolve (first-order) operational 
co-ordinations (cf Lunzer, 1964) 


4 Summary 

In the first sub-section, starting from the pendulum experiment, we 
saw that the process of hypothesis-testing implies the simultaneous 
consideration of several hypotheses At the same time, we noted that 
w ereas such formal reasoning was closely dependent on classificatory 
e aviour - inasmuch as any causal hypothesis implies a categorization 
ot potential phenomena, the multiple classifications are virtual rather 
t an actual, so that the determinant factor in the reasoning was less the 
ca egonzation itself than the mechanism for generating it Finally, we 
no e a s n mg analogy between this developmental process and the 
° ^ behaviour, the short-circuiting which allows a 
generating mechanism to stand for a complex behavioural 
thp. ^ ^ ermmation of a higher ranking strategy seems to arise m 
be auto'mataed'’^‘“^ which must 

wp sub-section, starting from the flotation experiment, 

we noted a second feature of formal reasoning (already implicit in the 
cmevr i t ? r reasoning of the subject is not confined to the 
events ns Ti groupings or seriations) on the objects and 

mtenn difference consist m the 

™ „ ™ by inhibition of the effector 

m fntrf’ “'"'"“Sh suchinteriorization is essential 

a reasoning, it is not cntenal, since it is equally essential m 
concrete reasoning) Instead we found that the solution of the prob- 
lem entailed the construction or the reconstruction of the objects and 
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events out of their abstracted constituents The notion of ‘an 
equivalent volume of water’ was taken as a paradigm for such recon- 
struction 

We saw aJso that this reconstruction of the object is inseparably 
bound up with the mechanisms of abstraction But the recognition of 
the role of abstraction m this sort of mental construction requires a 
more penetrating analysis of the concept of abstraction Regarding this 
as a description for certain psychological processes (rather than as a 
foimal criterion of logical ‘types’), we saw that it entailed three such 
processes the abstraction of cntenal features from the objects or events 
such as would serve both for potential categorizations and for potential 
constructions of hypothetical events and test-situations, abstraction of 
the structural relations inherent in the subject’s own actions of group- 
ing and ordering, which alone will enable him to elaborate the structural 
relations that are necessary to the construction, and, finally the re- 
construction of objects and events in such a way that certain of their 
essential aspects may be apprehended by the subject as constituting a 
closed system, completely determined by the operation of necessary 
laws 


III. TWO EXPERIMENTS ON CONSERVATION 

All of the characteristics of formal reasoning described m the last 
section were very clearly brought out, in the course of two experiments 
carried out by the present writer in Geneva (Lunzer, 1965a) They pro- 
vide a striking confirmation of the contrast between concrete and 
formal reasoning, the more so as the results, although predictable, were 
m many ways paradoxical 

1 The false consenation inquiry 

Both experiments involve the phenomenon of false conservation 
If one begins with a square and transforms this into a senes of successive 
rectangles, holding the perimeter constant, the area decreases progres- 
sively, being asymptotic to a limit of zero area where the two longer 
sides of the rectangle coincide Similarly, if one cuts a triangular section 
from one comer of a square and transfers it along one of its axes until 
it is superposed on the original figure, the area of the new figure is 
conserved but its perimeter is increased The two situations arc illus- 
trated in Figures I and 2 

For the first cxperimcnl the apparatus consisted of a board fitted 
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with sets of nails which would form the corners of a senes of rectangular 
figures I 25 cm , II 30 cm x 20 cm , III 35 cm x 15 cm , IV 40 
cm X 10 cm, V 45 cm x 5 cm and VI 50 cm (line) The square is 
marked out with a heavy black line, and the subject is first shown the 
figure with a closed length of stnng round the square As the inquiry 
proceeds, so the stnng is moved from the square to each of the rectangles 
in turn The subject is asked to compare first the perimeter of the rec- 
tangle and then its area with those of the original square He is also 
asked to verify his judgements by measuring the various parts of the 
figure, using previously prepared cards of appropriate dimensions 

The mode of experimentation for the second expenment was very 
similar Here the apparatus consisted of a square of green card measur- 
ing 12 cm , and five further squares cut as m Figure 2, but with the 
triangular section increasing progressively in height from 2 cm to 
10 cm Once again, after the child has offered his judgements about 
area and perimeter for all of the figures compared to the square, he is 
given the opportunity to measure the perimeter of one of these, the last 
but one in the series (height of triangle = 8 cm ), using a small board in 
which he can fit first the original square and then the transformation 
The board has nails marking the corners of the two figures and two 
lengths of string attached to the bottom left nail One of the strings 
IS red and just long enough to go round the nails at the comers of the 
square, the other, black, is longer and stretches round the other 
figure 

In both experiments the child is told a little story to clarify what is 
intended by area and perimeter The figures are supposed to represent 
fields belonging to a farmer and the transformations are alterations 
which he makes to the shape of his field The farmer is shown walking 
all round each of these fields (perimeter) and his cow is shown eating 
all the grass inside them (area) Also, in both cases, the subject is asked 
to correct his judgements for each of the figures m turn if he so desires 
after he has done the measuring 

It was expected 

(a) that children at the concrete level of reasoning would judge both 
perimeter and area to remain constant for all figures Realizing that 
something was preserved, and at the same time appreciating that added 
height m figure is compensated by diminished width (and that the tn- 
angle is simply displaced in Figure 2). they would regard the consen- 
ation of both area and perimeter as logically necessary for both figures 
(sec Lunzer, cp cir ) 
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(i) that these children would resist the evidence of perception, particu- 
larly m the case of the first situation, m spite of its compelling nature 
(see Chapter 8, Section I) 

(c) that children at the formal level would appreciate the generality of 
what they saw if the perimeter (or area) is shown to have changed when 
the transformation is marked, then it must also change when the trans 
formation is less marked, even if the other measure remains constant 
The original investigation was carried out in Geneva The subjects for 
the first experiment were eighty children whose ages ranged from 5 to 
15, sixty-four of these also served as subjects for the second experiment 
Both experiments were subsequently repeated m Manchester with certain 
added controls The Manchester subjects consisted of three groups of 
twenty children, representing the following three age-groups 9,6-10,6, 
10,6-11 ,6, 14-15 All of these underwent both experiments, half in one 
order and half in the other 

For both experiments, the characteristic behaviour of these subjects 
fell into one of five mam groups, albeit with minor variations These 
were as follows For the first expenment (conservation of perimeter 
with decreasing area) 

Level I There is no conservation, judgements are one dimensional, 
having regard only to the increase m height Both perimeter and area 
are seen as increasing throughout the senes 
Lex el II No conservation Perimeter is seen as increasing throughout the 
series Area is judged as first increasing then decreasing 
Lexel III Conservation of perimeter and false conservation of area 
The subject maintains both principles in the teeth of perceptual evi- 
dence to the contrary Some of the more mature subjects may be 
able to deduce from mcasunng that the area has decreased for the 
figure they have measured, but they revert to the judgement of 
conservation for all other figures 

Lex el IV The initial judgements are identical with those of the previous 
le^el But the subject is more prepared to accept the evidence of 
measurement Looking at figures other than that which he has mea 
surcd (square and 15 x 35 cm rectangle), he analyses them carefully, 
and admits that the area of the rectangle is less, although the peri- 
meter is conserved But the admissions are grudging and each figure 
must be examined individually If these subjects are asked to compare 
a square nith a rectangle which is nearly but not quite square, they 
rcNcrt to the judgement of conservation of area 
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Level V Subjects at this level, unless they have previously performed 
the second of oui experiments, usually begin by judging both peri- 
meter and area to remain constant But when they are faced with the 
marked perceptual difference in area between the taller and narrower 
rectangles and the square, they promptly analyse the figure to account 
for the discrepancy and deduce that their original judgements were 
in error for all transformations This generalization is always spon- 
taneous and complete 

The relation between age and level, and especially the comparative 
maturity required by level V will be immediately apparent from the 
results shown in Tables 1 and 2 

The responses made to the second inquiry also fell into five levels, 
with some correspondence m content 

Le\el I No conservation Area and perimeter are seen as increasing 
steadily 

Level II The subject oscillates between judgements of conservation of 
area and perimeter and judgements of increase This is clearly a 
transitional phase 

Level III As m the previous experiment, there is conjoint conservation 
Area is conserved, and so is perimeter Towards the end of this 
level, subjects may begin to dissociate area and perimeter after the 
experience of measuring But the more common response is highly 
enlightening Having established that the string which reaches round 
the square is not long enough to reach round the transformation, the 
subject accepts this evidence, for all figures (and not only for the one 
he had measured) But he introduces an artifical dissociation between 
the string and the distance round the figure He states that the distance 
round the square and the transformation is identical, that if the farmer 
were to walk, round the two fields he would take as long round the 
square as the other, but if he had a wire fence surrounding the 
square field it would not suffice for the other 
Lei cl I y Area is conserved while at the same time the subject recognizes 
the increase m perimeter Often but not alwa>s, the dissociation is 
immediate These responses differ from those of level V in that the 
child cannot account for the increase in perimeter except by some 
such statement as ‘He (the farmer) has to go all the way round* 

Lciel y The subject analjscs the figure and points out that the hypo- 
tenuse of the triangle is longer than its base The children tested at 
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Table 1 Level of response to deformation of area {Geneva) 


Age 

N 

Level 

I H III IV V 

5 

9 

S 

1 

- 

- 

- 
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age 12 knew nothing of P 3 'thagoras, not did they use these terms, 
but their meaning was dear. 

It will be apparent from Tables 3 and 4 that, apart from cases of young 


Table 3. Level of response of deformation of perimeter (Geae\a) 



Table 4 Le\cl of response to deformation of perimeter {Sfanchester) 
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children at level IV, there is a clear progression in these levels But it 
IS equally clear that corresponding levels are reached appreciably 
earlier than in the first experiment 

The general trend of these results is clear All of the initial hypotheses 
are confirmed There is false conservation at the concrete level of reason- 
ing, and it is remarkably resistant^ as may be seen from the resistance 
to perceptual infirmation in the first experiment and in the artificial 
distinction drawn between the fence and the perimeter in the second 
(in subjects who clearly had an operational understanding of length, 
and who, before actually performing the measurement, had been very 
certain that the perimeters would prove equal) Also, area and peri- 
meter are clearly dissociated at the formal level, and both are assumed 
from the start to vary according to some necessary law, whether or not 
the same law 

However, if one considers more closely the reasons underlying the 
false conservation at level III and its resistance at level IV m the first 
experiment, the inquiry brings out very clearly the principal differences 
between concrete and formal reasoning 


2 Simultaneous hypotheses and second order relations 
The first feature noted above was the ability to entertain several 
hypotheses simultaneously In the present investigation the phase of 
concrete reasoning is represented by level III Here the subject’s 
reasoning takes the following form either there is conservation or there 
IS not, there is compensation (of height by width or of triangle by 
displacement) and the object (the string - and, with it, by an erroneous 
assimilation the figure - or, m experiment 11, the cards) is virtually 
unchanged, therefore there js conservation 
It should be added m parentheses that, m the control inquiry 
carried out in Manchester, half the subjects in each group were ex- 
amine somewhat differently the most pronounced transformation 
as s own irst, and the remaining transformations in a descending 
nf ^ usked first to compare the figures in respect 

^ experiment I, perimeter m 

imcn ), an only then about the other (conserved) variable 
results for these subjects were no different from those for the 
technique was designed to 
conservation'^ (perceptual) factors tending to judgements of non- 

By contrast, subjects reasoning at the formal level (here represented 
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by level V) are prepared to consider the two hypotheses of conservation 
and non-conservation simultaneously Conservation with respect to the 
dimension which is in fact conserved is taken for granted (the relevant 
analysis having been fully automatized), but without abandomng this 
judgement, the subject is prepared to entertain the opposite judgement 
as a hypothesis m respect of the other dimension, and to confirm it 
(which he does by mfirming the conservation hypothesis, demonstrating 
that the compensation is not adequate) 

3 Reconstruction of the object 

The second feature, noted m the flotation experiment, was the ability 
to construct, or reconstruct objects and events, whether real or virtual, 
out of their constituents By contrast, the subject reasomng at the con- 
crete level simply accepts the objects and events as he finds them and 
imposes a logical order on them where he can In the present inquiry, 
the latter reasons about the figures as objects m both experiments The 
actions which he (or the experimenter) performs - cutting up and 
displacing, or rearranging the boundary - are regarded as actions 
performed on the object, and the only question is whether it is ‘really’ 
changed (by addition or subtraction) or whether it remains substan- 
tially the same, although altered in appearance Area and perimeter are 
both seen as essential characteristics of the object (because of the 
compensations involved), and, since the object ;s taken to be the same 
(again by reason of the continuity and the compensations) the subject 
IS convinced that the two must go together As one subject protested 
in the course of repeated attempts to make her ‘see’ what was happen- 
ing ‘If It’s the same for the cow it’s the same for the farmer’, and, soon 
after, 'if it’s more for (he farmer it’s more for the cow* Or, as a student 
remarked ‘There is a remarkably strong bond of attachment between 
the farmer and his cow’ 

There are four aspects of the inquiry which illustrate the object- 
bound character of concrete reasoning 
(a) The pronounced lime lag between the eventual dissociation in the 
two experiments In experiment II, the dissociation is complete (gen- 
eralized) at level IV, and all levels arc achieved some two years earlier 
What has to be dissociated from the transmutation of the apparently 
invariant object is the perimeter, and the perimeter is less obviously 
part of the object 

(h) A number of children dissociate the perimeter and area in 
cxperimenl 11 ollhoush aged only 7 Tlrar response is indistinginshable 
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from level IV, but it is a pseudo-level IV response The conservation of 
length IS a comparatively late acquisition (Piaget, Inhelder and Szemin- 
ska, 1960 and cf a series of experiments carried out by the present 
writer and described in the same article as the present inquiry) Because 
length IS often not conserved at 7, it is not regarded as a necessary 
property of the invariant object At the true level IV it is dissociated 
in spite of the conservation of length m situations where it applies 
(c) The paradoxical argument given by many subjects at level III m 
experiment II after the experience of measuring the perimeter of the 
figure IS conserved as indicated by the distance round and the time taken, 
but the length of fence needed to bound it is not - the fence is another 
object' (It should be borne in mind that the anticipation of these 
subjects was that the measurement would show invariance, and the 
paradoxical reply is no more than a last ditch stand to resolve a 
‘cogmtive dissonance’ (Festinger, 1957, Brown 1965)) 

(tO In the case of experiment I, nearly all children at level III recog- 
nized immediately that the area is zero for the limiting transformation 
(line) while still holding that it equalled that of the square for all others 
This IS not an isolated finding, for it was shown again and again in a 
senes of brilliant experiments devised by Bang (1965), all featuring 
false conservation, and reported m the same monograph The child’s 
reasoning seems to be the limiting case is a different object, so the 
conservation no longer applies, there is still the string but the field has 
been removed 


By contrast, at level V (experiment 1) and to some extent at level 
^ ^ ^ subject IS prepared to examine the variation of 
Z ' as thought-objects m their own right At level V 

stnictin ® the figure to aid him in his mental con- 

a fmi re Wh and compensations would be inherent m 

the nhieef pcFimeter) would be conserved In other words, 

specifications^^^ something which may be constructed to the desired 


4 Going outsuk the figure 

obviouslv of formal reasoning which appears most 

n«s triVnnf S'tuations. Where it takes the form of aw.llmg- 

1 BS to go outside the figure, and which is apparent m the measuring at 


In the case of experiment I (which is 
the subject is first gi\en cards which 


where thisbehaviourismanifest), 
may be superposed on the part 
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ax m Figure 1 and transferred to the top of the figure where they will 
inevitably project over the portion Only if he fails to carry out the 
required measurement is he offered another card, equal to x{a - x) In 
nearly all cases, subjects at levels Illand IV were at a loss after super- 
posing the first card on the part marked ax, not knowing how this 
would help m measuring the rectangle When given the smaller card, 
those at level IV and a few at level III were well able to superpose this 
on the part of the figure to which it corresponded, and to deduce from 
the fact that it was smaller than ax that the area of the rectangle was 
less: 1 e. CP + x{a — x) < CP + ax Conversely, nearly all subjects 
at level V immediately transferred the card = ax to the portion of the 
figure A:(a-Ar), allowing it to project over x^, reasomng: if the two were 
equal in area these should correspond, but they do not, therefore the 
rectangle is less by the amount x^ 

Willingness to go outside the limits of the figure was noted in several 
of the expenments described by Piaget, Inhelder and Szeminska (1960) 
as a characteristic of formal reasomng Figure 3 illustrates one of 
these the subject is asked to reproduce the triangle ABC exactly, 
being provided with rulers, but no protractor. A number of children 


C 



Figure 3 Copying a tnangle (From Piaget, ef al, I960 p 185) 




F,s„re 4 Calcubtmg the area of a parallelogram (bared on Wertheimer, 1945 p 48) 
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towards the end of the concrete level of reasoning discover that this 
can be done without trial-and-error by putting in and measuring the 
perpendicular BK. Children at the former level frequently, though not 
invariably, drew and measured the perpendicular CK' on the projection 
of AB. 

The well-known experiment by Wertheimer (1945) is in reality based 
on the same requirement: a conventional solution of the problem can 
only be achieved by going outside the figure. 

Since the pupils have been shown how to draw the line CK outside the 
figure in situation 4(a), they are willing enough in some cases to take 
the process a little further and draw in BF' and CK' in situation 4(b). 
But to use these constructions they need to argue: 


a + b = a' + b (congruent triangles) 
therefore a — a' 

therefore o + c = o' + c (QED) 

But the first step in this reasoning involves a mental union first of a 
part of the parallelogram, and then of a (different) part of the rectangle 
with one and the same triangular region which falls outside both. 

The step is taken hypothetically so that the unwanted region can be 
discarded at step 2.^ 

Wertheimer s insightful solutions’, which consist either in rotating 


the strafpirv nf ^ pcrhaps IQ all, the gomg-outside-the-limits is mediated by 
some condition beginning at the opposite end. try to imagine 

to be deduced-’if onn f! a *^“’^**'‘*’ permit of the desired conclusion 

duced from the nr i " ^ * condition, then try to see how that can be de- 

IS at least as old as n t smarting again from the conclusion This principle 
s StaeL L ^ “•recuan de Vesprit, Regie XVII), and 

bnmaM td ™ch ('962) 'he course of a 

^ tmet Shaw and Simon (1958) were able to 

rn“omSv 'he ■nacbine to arrive rapidly 

hemst^ Zanfe m fte ’ "> '°®c. Partly by incorporating this 

feaU slow a bl n 'heir splendid mathematico-seientific 

negotiating some of the p.tfSs along , 

discussion 11 ? that enfarracK 1 . , Toutc For the essence of the present 

from birth but elaborated v “ concerned, the method is not built-in 

IS o” S m ^ ontogenesis The same method 

‘reasoning m dosed c.reu.lf(Barlteiri9OT"a'dh“'‘° ''' ‘saP ""“S’. 

extended in a developmental slndy bi Sldson ,h b«u aonanvhat 
consonant with those of Inhelder MdPn,^ ’ 
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the figure 4(b) so that it resembles figure 4(a), or m cutting it along a line 
XY perpendicular to AC and BD and reassembling the resultant 
segments in a rectangle, are really strategems which enable the subject 
to solve the problem without going outside the figure The fact that they 
are far less general than the hypothetic deductive method brings out the 
essential limitation of Gestalt psychology structure is seen solely in 
terms of the relations inherent m the object - which are assumed to be 
‘there* for the discovery, given enough ‘intelligence’ or sufficient cues to 
structurization What I have tried to show, following Piaget, is that the 
‘structure’ is derived as much from the subject as it is from the object, 
that it reaches back to the co ordination of his potential and real 
actions Often the structure which cannot be accommodated directly to 
the situation as found, but requires that the situation be first extended or 
transformed by inclusion of the possible, alongside the given It is morea 
structure of reasoning than a structure of the object itself, and, as such. 
It is a feature of formal reasoning, and is rarely seen even m the 12- 
year-old 


5 Summary . 

The experiments on false conservation illustrate once more the use ol 
second-order relations to reconstruct the object (the figure is eventually 
seen as a construct made to certain specifications both with respect to 
Its linear dimensions and to the resultant area) At the same time formal 
reasoning appears in sharp contrast with concrete reasoning (where the 
figure IS seen not as a construct but as an object, which is then taken to be 
substantially the same or radically different but not both at o"®® J ® 
conjoint conservation or conjoint vanation) The type o mea 
used at the formal level also illustrated a third 

mg, one which Piaget had already noted m his work 8 «mclr-cal 
reasoning, willingness to go outside the figure , _„[,'icms 

subject’s willingness to go outside the figure in 8 = 7 ='^' 
should be seen as the specific form taken by 

in this context it is the f r;;;ronX"n« m^°he7o^l7wte^^^^^^^^^^ 

which cannot be imposed directly on events in 

occur but require a prior excursion into the realm of the possible 

Tier ATifiNS AND THEIR ROLE IN 

IV. SECOND 

The . 6 .h Chapter of GLT is devoted .0 a discussion of the most genera. 
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attributes of formal reasoning Piaget begins by considering two attri- 
butes which seem relevant and which he himself had previously enter- 
tained, verbal mediation and the use of second-order concepts, he 
rejects the former as inadequate, and then shows how formal reasoning 
entails an inversion of the relations between the real and the possible 
The presentation is somewhat complicated by being stated in terms of 
Piaget’s theory of equilibration In the opinion of the present writer, the 
theory is as yet too ill defined to warrant acceptance (cf Bruner, 1959), 
while the delineation of the structural and functional characteristics of 
formal reasoning is one of Piaget’s lasting contributions Therefore I 
propose to deal with the latter rather than the former 


1 Formal reasoning and the use of language 
It IS altogether probable that the type of reasoning with which we are 
concerned cannot occur in the absence of language This is because it 
consists m the application of a precise system of relations to a set of 
terms which are already abstract in the first of the senses already referred 
to, terms which represent selective aspects of a complex perceptual reality 
A language^ referent would therefore appear to be necessary for the 
identification of these terms themselves, and especially for their short- 
syllogism)^^ recovery (as m following through the arguments of a 

token, there is no doubt that some reasoning can occur 
® ^ o anguage Obvious examples are the reasomng of 
of infants (see Chapter 3 and 

the clear statement of Vigotsky, 1962) 

ex^sse?°r to conclude that formal reasomng simply 

oroblems , language And indeed there are verbal 

solved hv pTi^ih simplicity of their referent, are not easily 

falmr than t ™ P™Wem of Burt ‘Edith .s 

three'’’ But the"d ffi * Lily, which is the darkest of the 

the two relations ‘ ™ ^ I® nccidental rather than essential Because 
two relations expressed are the inverse of one another, the subject 

relating more or^^^menenam”^ ^ ^ general sense - as a set of symbols 
but not necessarily m nne-o ^ ™ language and its user) unambiguously, 

one may speak of the lanivnaL reality ) It is m this sense that 

as of, say, the English language ” losm or of computers, as well 
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cannot solve the problem without inverting one of them to realize 
the transitivity Lilly -fairer than - Edith -fairer than - Susan 

The inversion argues a degree of flexibility of thought, but it does 
not entail a higher-order structure ‘ For instance, in an experiment 
where the subject is set to discover what he can about Galileo’s 
law of motion by experimenting with balls of various weights and 
sizes to be rolled along a horizontal slide, even 9- and 10 year-olds were 
apt to reverse the original problem by arguing about what makes 
the balls stop instead of what makes them carry on (GLT, Chapter 
8 ) 

However, the fact that the evolution of formal reasoning cannot be 
put down simply to its verbal expression is abundantly clear from the 
fact that problems of an elementaiy nature, involving only the potential 
but direct grouping and ordering of objects and events, can be per- 
formed nearly as easily when given as verbal problems as they can when 
presented as concrete material - as m the simpler form of the above 
problem E is darker than L and L js darker than S , etc Thus as 


Piaget rightly remarks ‘AH verbal thought is not formal and it is 
possible to get correct reasoning about simple propositions as early as 
the 7-8 year level, provided that the propositions correspond to 
sufficiently concrete representations * (GLT p 252) The reader who 
has little experience of young children need only refer to some of the 
examples of verbal reasoning recorded m Susan Isaacs* observation of 
3-7-year-oIds at Malting House (Isaacs, 1930), to beconvwced that even 
the restriction to 7 or 8 is unwarranted 


The use of the term ‘concrete’ to describe the direct application of 
Piaget’s logic to reality is apt to mislead some into thinking that children 
of 7 or 8 can only reason logically with the material in front of them 
This IS certainly a misunderstanding of Piaget, and e\en more ce^mly. 
It does not correspond to the facts Whether m its broader and more 
technical sense or m its narrower conventional sense, it is highly prob- 
able that language does enter into formal reasoning But it is equally 
liable to enter into reasoning at earlier levels However, this is not to 
deny that studies of the ways m which children understand language, 
such as those reported by Peel m the next chapter, may be extremely 


^ A recent study by N B Covwliy Ihrowsconsiderabledoubt on the 

of PiaeeS mau.ry m 1925 ^Vh,}c Piagets clinical method led o conudembfe 
01 Piagets inquiry subrects aged 12 and o\<r, Covmlry obtained » 

confusion m a group of 37 sudjccis j. . , , .t,. . . a 

majority of correct attstfcrs in a paper-attd pettcl test even at age ofs (Joo 


subjects) 
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relevant to the development of reasoning Similarly, there is good reason 
to believe that the analysis of the structure of children’s spoken and 
written language reflects their cognitive development (sec Chapter 5) 


2 Formal reasomng and second order operations 

Although one may not define formal reasoning purely in terms of its 
use of language, it is much more reasonable to think of it as reasoning 
in terms of second-order relations, i c of relations between relations 
(Piaget’s term second order ‘operations’ differs only in that it implies 
a reference to the virtual actions of the subject in establishing such rela- 
tions ) 

For instance, when the subject m the pendulum problem selects a 
particular pair of events for comparison using the method of ‘all other 
things equal’, he is clearly invoking a relation of incompatibility between 
the categorization of the events entailed by the hypothesis to be tested 
and the categorizations entailed by alternative hypotheses The entail- 
ment of a categorization by any one hypothesis js itself a set of relations 
of the first order , so that the comparison is indeed a second order 
relation 


In the course of an inquiry into formal reasoning characteristics 
using a simple group test, the present writer confirmed (somewhat to 
his surprise) that simple problems of verbal analogy -eg leather is 
to SHOE as WOOL IS to (multiple choice including the correct term 
CARDIGAN and strong distractors such as lamb) - are not usually 
*’y 'Children below the age of 10 
the ^ Il^here no Strong distractor IS given, 

suWt ™™t i>ssociation, but where the 

the itree 1 I'™ the light of a careful analysis of 

seLtiH Trl i‘7 problems argue a 

inrthe ami™ m” ‘he two relations constitut- 

Bntish rh w ^ 0™''rr, perhaps because of the practice given to 

ask foeW here the subject is 

km snh*e i ‘o it in prob 

t?o^f r; ‘ r « probably best seen as tran 

reasoning prop™ “■r ^stance of formal 

anmrmTn'TTi”'’"''''''”"* ™hich they engender is 

^fsonmVthnt ‘•“'■ngw.th the later development of 

7rr 7" 7 a ‘•'ronghout Piaget's works To take an 

example from his study of the concept of movement (Piaget 1946) one 
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nsks n child (o moNC his pencil along a groove which is cut in a board 
made of plywood so as to draw a line on (he paper beneath, but 
while he does this, the board i(sclf is made to slide m a different 
direction The subject is required to anticipate the direction of the line 
For instance if the groov c is v crtical and the board moves m a horizontal 
direction, the line will be oblique, etc This anticipation is not made m 
general before the age of 11 or 12 There arc several analogous instances 
in Piaget, Inhcldcr and Szcminska. I960, Chapter 10 Or again, to take 
a verbal (but somewhat contrived) example, one may consider an 
extension to the familiar problem of comparing classes and sub*classes 
(see Chapter 8, Section I) Towards the age of 8 or 9 (the develop- 
ment is relatively late), most children can tell you when asked that there 
arc more birds than there arc ducks, or more animals (living creatures) 
than birds; but they cannot (case out the relations involved m the prob- 
lem Are there more creatures that are not ducks or more that are not 
birds? until they reach the level of formal reasoning (Inhelder and 
Piaget, 1964) 

However, the richest collection of experiments illustrating formal 
reasoning is undoubtedly GLT itself We have already noted that the 
combination of hypotheses involved in such situations as the pendulum 
experiment is a clear instance of the formation of second order relations 
But the combination of hypotheses is probably itself only a sub-class 
of the combination of relations m general The scientific analysis of 
phenomena in terms of the (usually) reciprocal interaction of precisely 
defined variables is a second, and major, sub class We vvil consi erju 


""■alex^enment concerns the processes involved m the d^eweY 
the relationship among the forces governing the istri ^ , .. 

m commnnicating vessels Two situations are f 

desenbe only one of them The apparatus consists of 
nected by a rubber hose at the bottom Both are f 
one IS tall and narrow, while the other, which 

provided with a piston which ex^spressurejn^^ situation is 

be added to the piston to glycerine for the water m the system 

varied by subst.tutmg what affects the height of the 

The problem for the child various effects may be compen- 

hquid in the narrow tube, and how the variou 


sated 

Considering only 
levels of reasonmg 


the responses of children at the concrete and formal 
tL former are well aware that the piston exerts 
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pressure on the liquid, causing it to rise in the narrow vessel, and they 
also understand that the density of the liquid, as well as its amount, 


enters as a factor in the system, but they are unable to appreciate 
exactly how these forces interact some therefore argue that the heavier 
liquid causes the greater rise in the narrow vessel - thinking only of the 
downward pressure exerted by the liquid m the other vessel, which they 
add to that exerted by the piston, others realize that the greater rise 
occurs in the case of liquids having a lesser density, but they explain 
this by a vague reference to movement of the liquid m the narrow tube 
(ignoring once again the upward pressure exerted by the liquid on the 
piston) Older children, however, appreciate clearly that, to the down- 
ward pressure exerted by the liquid m the tube there corresponds an 
upward pressure which operates m the other vessel m a direction op- 
posite to that of the piston and weights And, towards the end of the 
stage, 1 e at 14 or 15, a number show an awareness of the action of the 


system as a whole le that an equilibrium is reached when the pressures 
in all directions are uniform and compensate one another 
It IS not difficult to see that, quite apart from the abstraction in- 
volved m the concept of pressure as a system of forces acting umformly 
m all directions and tending towards an equilibrium in which there is 
perfect compensation of all forces at all points, the initial problem is to 
combine the relational system implied by the piston and liquid m 
the first vessel with that implied by the liquid m the second 
There is some analogy between the second order relations involved m 
qua native wmpensations of this sort and the quantitative compen- 
sa ions w ic gure m the determination of an equilibrium based on the 
proportional interaction of two or more forces The classic experiment 

to find out how to compensate 

veSI tri T from the other arm. and vice 

TroH™, ’ of Looell, 1961) In general, one finds that 

fatm Tr/uor'? “ reeogmhon of the equahty of 

Lhtrfc ^"'^0 the problem by adding or 

e 1 Hnr r" u" 1 ^ elLhere that 

multiplication may be partly due to its one sided 
f Children are led to understand numencal 
multiplication as cumulative addition 0 x A = 4 + 4 + 4) only, and 
not simultaneously as a functional one way correspondence (3x4 = 
for each umt m 4, taU 3. or 3 x 4 = 3 + 3 + 3 + 3) The latter 
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formulation is the more usual inverse to division and is more relevant 
m scientific analysis (Lunzer, 1965b, Lunzer and Pumfrey, 1966) 
However, once again it is not difficult to see that the equality of two 
ratios always constitutes a second order relation, and even a system of 
such relations ajb = cfd implies ad = be and aje — bjd^ 

Reverting to the central issue, which is the role of second order 
relations, we may consider once more the false conservation experi- 
ment Because the subject at level V treats the variations m perimeter 
and area as thought objects m their own right, he arrives at a re appraisal 
of the situation which he now sees for what it is, viz a series of trans- 
formations which approaches a fixed limit by the laws linking area and 
perimeter, e g that for a given perimeter to bound the largest area, 
the figure must be circular, or, if a rectangular quadrilateral, square 
(see Bang, 1965b) Since this conception is based on the relations 
between area and perimeter, and each of these are well defined relations 
existing in the figures, one is correct in speaking of the construction of 
second order relations as a distinctive characteristic of formal reasoning 


in this type of situation as m others 
However, it seems to me dangerous to think of the figures or even 
of the set of transformatrons as a second order concept^, 
that the child can have no intuition of it until he 
of formal reasomng If, for instance, we use some such ^ 

ammated film cartoon to show the transformations, '• 
much younger children will ‘form the But beeau^^y 

they will be talking about the same kinds o i g 
have not arrived at the concept by a " 

relations, they will still be unable to use the concept m the same way 

‘"in gl'Tone finds that the distinction between formal reasoning 


, . r, I T mav wonder why I have om.ltcd all rcler- 

* The reader who is familiar wrih largely m Piaget s treatment of this 

ence to the INRC group, s„,een 'vays m which two propositions 

material just as I have not refeire ° jglafcd experiments The omission 

may be combined in discussing the^n ^ arrived at his penetrating 

IS quite deliberate I believe that ^’^^^^mysingalogical notation to tease out 

analysis of the development of thinKing at successive phases But m 

the inferences which the child is ca comprehensive presentation of the 

attempting to construct a one is apt to be side-tracked inlo avenues 

logics’ which correspond to such P"®J!^oIog,st but also sometimes misleading 

which are not only difficult for (he mere FJ for a more complete andamorc 

(see Lunzer 1965b but sec also Apost 
sympathetic discussion ) 
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and other kinds of reasoning does not define particular content-areas 
but rather the ways in which the subject reasons and behaves in relation 
to such areas For instance, the concept of density is an intuitive one, 
but the concept of specific gravity as a relation between displacement 
and mass is a product of formal reasoning The same is true of pressure, 
which is first experienced either as effort exerted by the subject or as 
resistance to such effort arising from the object There is even an in- 
tuitive understanding of the relation between pressure and area, as 
anyone will know if a woman wearing stiletto heels treads on his 
sandalled toe Nevertheless, the concept of pressure as force per unit 
area is very clearly a product of formal reasoning, as we have just 
seen 

In other words, what defines the level of conceptualization is not the 
situational content covered by a concept, but the method by which the 
concept IS defined and generated A concept exists only m relation to 
other related concepts and it is the set of relations among the concepts 
which IS critical 


In summary, the concept of formal reasoning as arguing the con- 
struction and application of second-order relations corresponds to the 
first feature that we noted in Section II the simultaneous consideration 
of hypotheses But it is also a more general way of specifying the de- 
velopment concerned, for it appears m a slightly different guise m a 
of sanations verbal analogies, composite moveLnts, the 

° 1 P*^oportional functions relating variables in 

systems of equilibria 


3 Tnvenon of Ihe relation between the real and the possible 
descrited'mZj^/ “ “T™* ‘hydraulic press' experiment 

and svsteniati 7 at!n ^ii that it exhibits abstraction 

various asnertt: the interaction of relations Indeed these 

that each 

detail the nendiil fTf the experiments that we considered m 
detail the pendulum, flotation, false conservation 

ssx'r.'? “ifr “ " SChSTir;'; 

b^ comilrmnTh ? ™ Pho"oraena Most obviously, he does this 
by con idering the force exerted by the column of liquid together with 

h he co“d with 

column of liquid in the second But neither the column of liquid 
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m the second arm nor the composite in the first is an immediate datum 
m the apparatus For there is no obvious boundary between the two 
What the subject does is to deliberately create such a boundary by con- 
sidering the lowest point in the apparatus and then construct a mental 
model of the opposing forces Moreover, m order to give this model 
precision, he has to consider what is the effect m each column of the 
force exerted by the other column taken by itself, for only then can he 
arrive at the notion that the force exerted within the column must com- 
pensate this other if there is to be equilibrium 
Thus, once again, one sees that the solution of the problem m terms 
of formal reasoning depends on the analysis and reconstruction of the 
situation as perceived, m such a way as to permit its consideration as a 
determinate system And, once again, the process entails abstraction of 
the relevant portions of the situation itself, abstraction from the sub- 
ject’s potential actions to bring out Ihtf order which is conceived, and the 
construction on this basis of a mental model of the events conceived 


as a closed system 

However, although this analysis adequately expresses what the 
subject does, i e what is entailed by the successive moments of his 
behaviour, it does not fully bring out the change in the character of his 
approach to the situation For in reality it is the conception of the 
possibility of a system which must generate the abstraction and the 
construction Now the system is essentially a conceptual model made 
up of (necessarily) abstract elements (eg the forces exerted by th^is 
or that factor at a specified point), and the relations among them TTic 
system does not describe the observed phenomena It is a more or less 
general model which is designed to explain the phenomena as the neces- 
sary consequence of the particular values which obtain at any given 
moment m the set of all possible phenomena which 

Th,s .s wh.t P,aset means by .he subordmahon “f 
(GLT, p 255), nhich he lakes lo be the most general characlenzat.o 

of formal rcason.ng boundary 

The notion of explanation, broadest sense, 

betsseen logic and <„„„ only about the period of 

explanation is not J np^ble of going perfectly 

adolescence Esen J ,1L moss lhat the ssmd causes the 

salid explanations of phenome ^ ojouds, and so on llecauie 

mosemen. of trees, or that „„o another bs imposing a 

they cannot refer esen.s „,og„nes vshich they use to 

precise order on them, and 
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describe events are lacking in exact definition, their explanations are 
apt to be contradictory (little things sink because they are too weak to 
swim, little things float because they are light, etc) But they are not 
aUays inadequate, and they are more often realistic than magical, as 
Oakes (1947) pointed out in the course of an inquiry prompted by 
Piaget’s early inquiries on children’s causality (Piaget, 1930) However, 
Oakes had missed the point of Piaget’s thesis, which was not that young 
children’s reasoning was always, or mostly, couched in terms of magic, 
but rather that they had no means of distinguishing between magical 
explanations and causal ones, nor could they avoid contradictions, so 
that m the course of more extended inquiry, their replies tend to drift 
in the direction of magic (Laurendeau and Pinard, 1962) 

Explanation in the same wider sense is far more adequate at the level 
of concrete reasoning, when contradictions are avoided, and the events 
under consideration are more precisely defined and ordered But what is 
this wider sense of the term’ It is the subsumption of phenomena under 
the category of a general class of events subject to a necessary law ' For 
instance objects which are heavy for their size tend to sink, the greater 
the distance from the fulcrum on one arm of a balance the greater 
the weight necessary as a counterbalance on the other arm, whenever 
nothing IS added to or removed from a collection, the number remains 
invariant, and so on This sort of explanation undoubtedly entails a 
m possibility, since the child anticipates what will happen 

p till. 1 ^ If olso entails a recognition of necessity 

hv h im a ° conservation, etc ) which the child deduces are accepted 

SreXrcf T’ °f -"variance and of the necessary 

c:p “Lnt of ‘ho Pof- 

rearnnmvTm '"h-'h characterize the level of formal 

Tnot nt ^st ri'h' ‘a n ““ur before, not that the others 
te lnnml “"““"htedly do) consist in the interpretation of 

for their enunrintm'^^ °f * interplay of necessary laws which depend, 
jor their eniinciationm on the eomnlisto ^ t , i 

abstraction of the, r JeterminanTslm^ th “h T 

they must first be discovered, and th?.mltfaT'tr f " 

nnlu nri 5 ,» /M.f * 1 , u ii « iHipetus for their discovery can 

only arise out of the challenge of explanation itself 

Thus, one way of pointing the contrast between the two kinds of 
The same definition could be applied to thf ^ 

‘necessary’ and subst.tntmg ‘loose category- ft ‘Sf 
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explanation is to say that the child at the level of concrete reasoning is 
prepared to recognize a necessity in the regularities appearing in the 
course of his experience, while the individual at the formal level is 
prepared (sometimes) to demand such a necessity, which demand forces 
him to a re-analysis and reconstruction of experience Thus, at level 
V, m the false conservation inquiry, the subject notes the contraction in 
the area of the figure m a more extreme transformation and immediately 
deduces that the contraction must be general (he then seeks to find out 
why), while even at level IV, he was quite prepared to admit this as 
an exception to an apparently self-evident rule 

In effect, what this means is that where the former is inclined 
to think of the possible as an extension of what is real, the latter is 
apt to view what is real as but one instance of a more general necessity 
governing the set of all possibilities (and excluding the set of all 
impossibilities) 

Which explains not only why he comes to construct systems which 
may be imposed on reality, but also, and very obviously, why m the 
course of doing this, he is often apt to ‘go outside the limits of the 
figure’, 1 e to extrapolate from the evidence (see next chapter) 


4 Formal reasoning and the regulation of behaviour 
From the point of view of the organization of behaviour, it follows 
from all this that the subject’s approach to the situation is determined 
by his available schemata, i e by the kinds of connexions which he is 
capable of effecting between its several aspects, as well as between the 
given situations and others which he is led to relate to it In other 
words, while it is convement for the experimenter to define the situation 
as an objective ‘stimulus complex’, it is the subject’s schemata which 
determine what will function as a stimulus for him, i e w at c wi 
attend to m the perceptible set-up, and what he will ,* 


‘memory store’ to aid in the interpretation 


of these data Similarly. 
1 to fix on aspects of 


while It IS essential for objective cxpenmentation to fix on asixeis 

the subject's behaviour which will be taken ns criterial 

actual response of the subject consists first in f 

situation to a schema, and „|u„on As «e noted 

strategy to guide his behaviour that goes into the 

in the second section, it is more than like V ^e 

construction of the schema - bemg th 

apt to take for granted as and wlwn th . j p, , e m the actual 
highly telescoped or short-circuited m the strategy. 
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sequence of behaviour m which he engages It is the aim of Piaget’s 
clinical method to reveal not only the strategy but also the schema from 
which It derives The use of the term ‘strategy’ implies an awareness on 
the part of the subject of the end to be reached and also of the routes 
which it would be fruitful to follow No doubt at much more primitive 
levels of behaviour one may speak of strategies which do not entail 
awareness as such, but only the intervention of processes to which such 
awareness might later correspond But it is silly to deny awareness at 
this level What I am saying is that the schema precedes the strategy 
and the strategy precedes the response 
The same problems are dealt with by some psychologists (e g 
Osgood, Kendler) by invoking the intervention of ‘mediating responses’ 
between the stimulus and the observed response If by this one intends 
that non»observable events occur in the subject’s brain, all would con- 
cur But the point is that even if these events were observable, as in fact 
they may well be in a few years’ time, their recording would not accom- 
plish the psychologist’s purpose (although they would help to guide his 
efforts more surely) For one is concerned not with the events as such 
but rather with the connexionsthat they imply Tousean analogy, one is 
not concerned with the flashing bulbs (in the sci fi computer) but with 
the circuitry itself (See Vol I, Chapter 3 ) 

From the point of viewof learning and education, the central questions 
are, of course, how are schemata and strategics acquired, what are the 
r^nforcing situations which facilitate their elaboration, and so on 
IS IS a e w ich will doubtless continue to repay investigation Its 
discussion forms an important section of the next chapter 


5 Summary 

f reasoning but it is not l 
nf ^ systematic reconstruction of reality on the has 

Rut It ft” ahons permits a higher level of conceptuahzatio: 

But It does not necessarily imply the intervention of new concepts in tl 
pro mcH"™ “f events What is criterial is how the events ai 

fnrmpl * ' ” Systematic interrelations The systematization < 
rn® 1 ° ““ more genuine kind , 

f fi ° of the necessary inte 

ITZ I tfi ”” governing the determination of tt 

po sible n other words, the possible is just as important in explanatio 
as the real where previously the possible was seen only as an Ltensio 
of the real Finally, the actual behaviour of the subject in situatioi 
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requiring formal reasoning is seen as the outcome of strategies which in 
turn are determined by the activation of a formal schema 
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Conceptual Learning and Explainer 
Thinking 

E. A. PEEL 


I. A NEGLECTED FIELD OF ADOLESCENT THINKING 

Before the appearance of Inheldcr’s and Piaget's monograph on the 
growth of thinking (1958) there had been almost no single comprehen- 
sive study of the growth of adolescent thinking Practically all the work 

Maier (1930) and SzeKely 
(1950) had been with university students and, like the study of Inhelder 
and Piaget, was concerned with thinking m science and mathematics 
situations 

concerned with operations, material and 
h defined than those m science and mathematics, as 

lanm l‘<«ature and contemporary affairs Here 

beT« r ‘h' concepts evoked m thinking may 

t,ons ™ r'a rf “ “> how far the genemhza- 

evt a " scientific and mathematical 

thiM necTa f " non-science subjects and whether there is any- 
nrsciencfs™ “'■nlong It is important in learn- 

1960) “ mportant part (Peel, 

he'^stuTifd'rt! (1958, Peel, 1959) when 
pLsaL oftn 15 year-old pupils to short 

m he mwer of m “ nnmistakable development 

IL firsrof 1 ‘^hi'dren-s thinkmg clearly marked by three phases 

of relevant bm ™ T f a'"’ '““"*“‘<="1 judgements, the second 
to link them with views uToaVcoX" 
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how far they provide the basis for understanding the development of 
thought during adolescence ‘ 


II CONCEPT FORMATION AND LEARNING 

Early stages m the formation of concepts have been treated more fully 
in Chapters 3 and 8 For the purposes of our study of adolescents, we 
need only to remind ourselves that when a person classifies material, as 
say in the Vygotsky block test, he has to find a basis for the classification 
Thus the successful learner of this test forms four criteria of action by 
which he groups the different blocks, and eventually divides them up 
according to whether they are (i) large and tall, (ii) large and flat, 
(ill) small and tall, or, (iv) small and flat 
A familiar instance of a similar classifying process is seen m ele- 
mentary chemistry when the pupil learns to classify oxides into basic, 
acidic, neutral, etc , as a result of carrying out simple clement burning 
experiments and testing the products with water and litmus In this 
case a further mental operation is earned out when the basic oxides are 
related to metals and the acidic oxides to non metals 
There is another aspect of classification which is concerned with the 
logic of classification The young learner can only form actual classes 
successfully when at the same time he is capable logically of including 
subordinate within superordmatc classes, when he is capable of mani- 
pulating the classes, including the complementary class 
To every act of classification or relating there seems to correspond a 
logical structure which must be a part of the pupil’s mental equipment 
Piaget considers that the growth of mental structure is largely a con- 
sequence of experience allied with the child’s urge to search and come to 
intellectual terms with his environment (Piaget, 1964) 

At first the child cannot classify and he cannot discriminate according 
to criteria ^\hlch appear obvious to older people (Inheldcr and Piaget, 
1964) He forms half objects - whimsical collections (to adult c>cs) 
collections with changing bases, incomplete groups with residuals 
left which cannot be incorporated into the groups made This is because 
the two sided power to group the material according to certain actions 
and to comprehend the properties of these actions has not been de- 
\elopcd Esidcnce of this lack is shown also when the child responds 

* Thcfullcr ancj more searching anab-sisof this atlempt lo provide aconprchcrunr 
account of adolescent and adult thinking a gnm in Uarrfnr LndfruanJnz a’ut 
V inkirta {V<x\ 1968) 



306 Development m Hwmn Lem ning 

mdiscnminatively and more generally than the instructions require 
Once he has formed criteria of action, then we get the type of classific- 
ation we require m all human activity and the capacity to classify in 
any particular way ceases to be one of formation and becomes instead 
one of attainment This is the case m the work by Bruner and his 
colleagues (1956) and m the monograph by Shepard, Hovland and 
Jenkins (1961) In both researches adults are asked to make classifica- 
tions on the basis of concepts which they have already formed, colour, 
shape, size, etc , and for which they already possess the required rules 
of action and thinking structures 

But much of adolescent and adult thinking involves more than con- 
cept attainment Very often the thinker is in the position where he lacks 
criteria of action for classifying and he has to construct them Nearly all 
original scientific discovery involves an element of formation in addition 
to attainment Induction of the nature of heat, of dominant and recessive 
traits in biology, of the nature of electricity and of linguistic categories 
and other categories based on mediated responses are all instances 
Good examples from the frontier of scientific knowledge are the forces 
suggested by nuclear physicists in connexion with sub-atomic phen- 
omena 

A concept is based on a classification, but it is different m that the 
rule of action for making the classification can be stated and communi- 
cated to others The three parts of a concept all play an important part 
in education ^ xr c 


(0 The extension of objects or attributes which have to be classified 
00 The rule which leads one to so group them - the intensive 
property of the concept 

(ill) The class or rule may be given a name 


leamnrand’ftrmatmr ° ™ 

of array of instances and non-instances 

the n, ‘ Vygotsky (1962) presented 

caLd fir t ? Z instance (i) and 

?enl! t, 0) and then the rules 

19641 ® W The Geneva studies (Inhelder and Piaget, 

T >" different colours and shapes and a 

r 00 and the chdd has to 

group he material correctly (i) Werner and Kaplan (1950) present 
SIX sentences embodying the concept (i) under an invented name (in) 
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and ask for the meaning, that is the rule, of the exemplified and con- 
cealed concept (ni) 

III. THE CONCEPTUAL BASIS OF HYPOTHESIS AND 
SPECULATION 

1 Explainer think ing 

We have one further assertion to make before we pass on to the sub- 
stantive part of this study of adolescent thinking Whenever we are in 
a problem situation where we are compelled to look for explanations, 
whether m school or outside, our search for possible causes entails 
guesses, speculations, or hypotheses Thus we have such propositions 
as 

Perhaps it’s because it's too long Is it a case of symbiosis'^ Is the 
engine too cold*^ Does he lack foresight‘s It is an example of expansion 
under heat There should be universal franchise 
We almost invariably openly invoke a concept or analogy and always 
imply the use of one 

Since also such speculations lead to further action if and when it is 
required, we may say that concepts once formed tend to shape our 
behaviour even if at the same time they are also extended and even 
changed by it It is for this reason that concepts have so often been 
referred to as organizers of human action 
Thinking which involves relating new stimuli, phenomena or experi- 
ences to established concepts may be called explainer thinking (Peel, 
1965, p 171) since in such cases we invoke the concepts to place the 
novel phenomena If the thinker only describes the parts of the stimu- 
lating situations in relation to each other - without invoking external 
ideas or attempting to interpret the phenomena - we may say he is 
indulging m descnber thinking (Peef, 1965, p 171) 

2 Testing hypotheses 

We may also note that the concepts available to the young thinker 
are used by a process of setting them up as possible explanations or 
hypotheses and then testing them against the features of the problem 
being investigated This process of monitoring is not always so explicit 
that it finds expression m words, but it always.reveals itself m the actions 
of the experimenter The result of the monitoring leads, of course, to 
acceptance, modification or rejection of the explanation But it is not 
only m science that these processes re%eal themselves Elsewhere 
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(Peel, 1960 p 103) I have shown how they are present m solving a 
code, and in general comprehension in the preceding sub-section 
The process involves the elimination of alternative hypotheses and 
this often proves to be the most difficult part of the operation In 
secondary school science, particularly in chemistry, where the products 
of reactions are involved and only qualitative methods are used, it is 
often difficult and time consuming to eliminate all possible alternatives 
Possibly the teacher too readily infers a particular product from evi- 
dence which would also support another, eg as in testing CO solely by 
burning (Ha would also satisfy this test) and failing to weigh the products 
The failure to eliminate alternative hypotheses remains a feature of 
thinking m mature years Wason (1960) set adult subjects to find the 
concept 'three numbers m increasing order of magnitude"' by first giving 
them an instance 2, 4, 6, and then asking them to give another in- 
stance - with their reasons, to which he replied whether it conformed to 
the concept or not, Wason was able to determine to what extent the 
examples chosen were eliminative (of alternative concepts) or enumer- 
ative (of the concept) and to obtain the frequency of negative instances 
deliberately used to confirm the concept 
Only a minority made extensive use of the eliminations of possibilities 
and generated negative instances and Wason concluded (ci;j at p 139) 
that very few intelligent young adults spontaneously test their beliefs 
in a situation ^\hlch does not appear to be of a “scientific” nature’ 

was thoroughly investigated by Inhelder and Piaget 
(1958) with regard to the pupil’s interpretation of simple science 
experiments and their work has been more fully discussed m the last 
chapter 


Mealings 0961, 1963), prompted by Inhelder’s and Piaget’s experi- 
ments earned out a careful statistical inquiry m order to examine how 
econ ary ^ oo pupils interpret simple experiments m physics and 
hemistry He also confirmed with dismal certainty that, m spontaneous 
problem situations in science, the capacity to think operationally, to set 
up hypotheses and lest them, and to work systematically eliminating 
^sproven possiMities is lacking in 13- to 15-year-olds unless they have 
mental ages of 17 upwards 

Thus one problem demanded the investigation of a white powder 
(actually consisting of a mixture of salt and chalk), given wafer and 
h>drcchlorie acid, to find out if it was one substance or two The neces- 
saty apparatus for dissolving, filtenng and evaporating was also sup- 
plied Each of fifty-seven pupils earned out the experiment individually 
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and Mealmgs personally recorded all that was done and said Here two 
hypotheses are possible a one salt or a tHo salt substance 
Over half of the pupils tested were unable to proceed much beyond 
trial and error methods They reported observations correctly but gave 
no evidence that their actions were directed by the two possibilities 
stated m the problem This group had a median age of 14+ Only 
three pupils were able to reach a correct solution, involving the elimin 
ation of the one salt hypothesis These three all had mental ages of 
18+ There was a group of nine pupils, median mental age 17+, who 
effectively separated the salts by shaking up with water, filtering and 
evaporating but who failed to eliminate the one salt possibility by 
using the hydrochloric acid available 
It seems that m general spontaneous elimination of alternatives is not 
obtained in a wide range of topics until late adolescence Probably 
direction in the form of teaching and discussion of the results 
of experiments and the possible causes of phenomena would do 
much to promote eliminative thinking in adolescents and young 
adults 


IV COMPREHENSION, IMAGINATION AND 
HVPOTHESrS FORMATION 

The research mentioned earlier in this chapter (Peel, 1960, Lodwick, 
1958, Peel, 1959) suggests that there is little evidence of a well developed 
capacity in children to set up possibilities to account for events m 
stories, as opposed to mere describing before the age of 13+ Nor is 
there much evidence of their capacity to examine such possible ex 
planations in terms of the data m the stories Up to this age they 
appear in general to seize upon what content is available m the story 
and base their decisions solely upon this evidence even though to the 
mature thinker, it is manifestly limited and insufficient 
In order to investigate this possibility further the mam task was 
then to construct material and questions which would enable one to 
concentrate upon the quality of children’s judgements and the changes 
taking place in them over the critical years between 9 and 15 
It was hoped not only to demonstrate clear cut differences between 
the thinking of the 10-year old and the 14-year old pupil but also 
to reveal what finer changes may take place between the gross extremes 
The mam problem concerned the upper ranges and it was proposed 
to look into the lower levels of pre logical thinking Hoi\e\er, the pass- 
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ages and questions have been so devised that irrelevant, inconsistent 
and tautological responses can be evoked 
The material consisted of two short anecdotes (Peel, 1966), each 
followed by an open question about some feature of the passage and a 
second question asking for the reasons for the answer given to the first 
question The two passages consist of logically similar material 
Here is one passage and its questions 

Oil!) brave pilots are allowed to fly over high mountains Tins 
summer a fighter pilot flying over the Alps collided with an aerial 
cable railway, and cut a mam cable causing some cars to fall to the 
glacier below Several people were killed and many others had to spend 
the night suspended above the glacier 

(1) Was the pilot a careful airman"} 

(2) Why do you think so ? 


The passage contains a leading statement which is irrelevant to the 
judgement required in answering the question put to the pupil, Only 
brave pilots arc allowed Then follows a short section m which a 
happening takes place, crashing the cable, which is related to the 
question, but which is not by itself adequate or sufficient to form the 
asis of a judgement A limitation is also imposed by other implied 
circumstances, e g the hazards of flying over the Alps 
Thus the passage could evoke responses at least at three points in 
the scale of maturity of judgement 

S irrelevancy, tautology and inconsistency may dominate 
b) Where the content (cutting the cable) solely may decide 
(c) Where extenuating possibilities are invoked to account for the 


A so information might be available about the intermediate sequence 
on the scale of maturity between points (A) and (c) (The age range of 
the population tested restricts the demonstration of any extensive 
CMdence of changes between points (a) and (A) ) Our interest is in what 
happened between (6) and (r) 

Four grades of answer were detectable 

(Category c) Yes, No, Maybe, invoking or imagining extenuating 
possibilities, vision, weather, state of the plane 
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(Category fa J No, because if he was careful, he would not have 
cut the cable 

(Category b,) No, because he hit the cable, etc 

(Category a) Yes or No, with irrelevant comment or demal of the 
premiss e g Yes, he was brave, Yes, the cable shouldn’t be there 

The reliability of this categorization was measured by comparing 
the five grade groupings produced independently by two judges The 
results were as follows where r is a product moment correlation coeffi- 
cient. r = 089, SE = 0 005 

The results of the analysis of the answers are given in Table I 


Table 1 Was the pilot a careful airman^ 



■ 



msam 

m 

B 

m 

iim 

c Suggests 

extenuating 

possibilities 

24 

1612 

155 

1762 

28 S 

bj No, if he was 

careful, he 
would 

34 

149 0 

21 0 

1643 

31 9 

bi No, because he 

crashed 

10 

145 5 

21 2 

140 5 

21 1 

a Tautologies, 

irrelevances, 
demal of premiss 

10 

124 5 

179 

134 5 

23 7 


Ages given in months 


There is a clear progression as the pupds become older, particularly 
by chronological age 

Omitting category <7 nith its pre-logical ansuers ne may start nilh 
the lower b category (bi) where one piece of content, or circumstantial 
evidence, namely the crash, is seized upon to support the simple 
unqualified inference that the pilot is not careful It is judgement in 
terms of content which is correlated with the statement implied in the 









312 


De\elopment m Human Learning 

question However, there is one difference between this judgement by 
content and a concrete judgement m the usual sense of the term Even 
though it IS limited, this judgement by circumstance consists of a 
proposition It is understandable that verbal material should give rise to 
propositional statements and, as we shall see, the significant changes 
m quality of thinking as we pass up to higher categories are marked by 
increased transformation, imagination and co ordination of proposi- 
tions 

When we turn to the higher category b answers (b 2 ) we notice there is 
no difference m the substance of the judgement, but that there is a 
significant change in its form Instead of the stock answer 


No, because he crashed etc 

we have the transformed judgement. 

No, if he M,as careful he w^ouldnot have crashed 

Such transformations characterize early adolescent thinking and 
language usage from that stage on Newton’s law of motion a body 
continues m its state of uniform motion except in so far as it is acted 
upon by external forces, embodies the same transformation The law 

“■ were not 

stops ' physical world they are always there and the body 

"•«“ “f carefulness 

inThTihl .h i exception to it, whereas 

StVrorv M by the circumstance described 

possible c'\u<i quality of invoking or imagining 

orthe real rn T'" Provide one 

''sum 

pupils-ZliTg — enlm' ^ro 

as'‘lM2° TmoL?.''""’' by pupils at least as young 

quc'st'io'n\simrsart"femu‘’i;ifr s^ -r'l 7, r 

the question Other possibilities dol7T„r7^‘fHiT7xrnUh 'X 
ment IS pirtnl and circumstintnl, ' ^ the judge 

followed next b> 
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) a transformation of this judgement by forming its complement 
the addition of no new inferences from the material This phase 
*ars at ages from a half year older than that associated with the 
gory (bi) answers, 

)wed finally by 

) recognition that there might have been other elements outside 
pilot’s control which made it not possible for him to see the cable, 
The answers at this stage shift to invoked explanations and sug- 
ons to account for the incident Their plausibility reveals that they 
been related to the data of the problem Chronological ages of 
and mental ages of 14+ years seem to be associated with this 

50 

brief, first we get a circumstantial judgement that fails to take 
unt of the incompatible competing element, then a partly formal 
sformation of this judgement by inversion, and lastly the shift of 
basis m the answer to possible explanations 
IS possible to analyse the growth of thinking comprehension by 
g school material, both to bring out the changes suggested above and 
•monstrate other qualities Thus Rhys (1966) worked with secondary 
ol geography One of his test situations described what happened 
1 a South American farmer cut down the trees in an Andes valley to 
the land for farming, arid planted corn year after year Eventually 
erosion took place with alternating flooding and drought 
ne question put by Rhys on the passage was 

What could the farmer ha\e done to pre\ent the destruction of his 
rmlandl 

IS calculated to stimulate the thinker to imagine a course of action 
to relate it to the essentials of the situation Five recognizable phases 
led to make up the development of the pupil’s thinking First there 
pre logical eccentnc answers showing a failure to grasp the 
lem Then there were those offering a single imagined suggestion 
h took no cognizance of the actualities of the situation, namely 
the land had to be farmed under the conditions prev’ailing Thus 
was the answ er 

He could ha\e left the big trees up because tlie\ y\ouId ha\e kept his 
(/ fertile 
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In the next phase it is recognized that the land has to be farmed in spite 
of the difficulties and one or two suggestions are made 


(1) He could have left some of the trees m the ground 

(2) Build a dam and have less water running down 

In the fourth phase we see the first explicit awareness of the crux of 
the situation m the disturbance of the balance of nature by the action of 
the farmer and the possible action open to him to re-establish the 
balance and farm successfully. 


IJ he had cut down some of his trees and then left a border all the 
way round, the wind and ram would not have blown or washed soil 
away. By this he would have been able to go on farming 

Finally at the highest level the answers consisted of a more positive 
and integrated statement of possible remedies 


r/ie brook could have been boarded at either side to stop the floods 
covering the land and taking pieces of earth with them A barrier of 
trees could have beenlejtat the lop ofhts land to protect it from winds 
n rain, an le could have left the dead leaves down to act as a manure 

nliaslt in months associated with these five recognizable 

phases begmmng with the least mature were as follows; 


Phase 

1st 

2nd 

3rd 

4th 

5ih 


Table 2 Problem of soil er osion 
MA 

CA (Raven) Notion 


9 

135 8 

133 6 

21 

133 5 

1410 

35 

150 8 

159 5 

21 

167 0 

177 4 

34 

183 0 

195 9 


pre-logical 
not reality orientated 
single proposal; reality 
orientated 

recognition of the need to 
re-establish balance 
comprehensive proposals 


It IS noteworthy that only at I2i venrc nf i j 

standing man’s relation to hisgeograph, cal en^ronmcnt 
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In general the imagination only becomes harnessed to reality after 
the second phase 

The comprehension test about the Pilot showed the influence of the 
circumstantial element m the comprehension of verbal material by 
younger adolescents Another test, now to be described, is concerned 
with the problem of (a) how far the children’s judgements are tied 
literally to the direct evidence supplied in a short passage in relation to 
a question asked about it, (b) how far the thinking is more adventure- 
some, based on probabilistic* inferences invoking assumptions about 
evidence not presented and under what conditions such a judgement is 
hkely to be more mature than (a), and (c) how far the passage evokes 
a mature response in which the inference is set against the direct 
evidence 

There is no direct evidence given m the test passage to support the 
assumption raised by the question The material takes the test a little 
further from the point of limited evidence to no direct evidence at all, 
but the circumstances support the questions much more plausibly 
The test was as follows 

r\e seen Mary standing at the edge of the skating rink with skates 
on her feet I often see her nalkmg and running to school and standing 
about Vse seen her watching the skating at the rink and she is always 
talking about skating 

(1) Can Mary skate ^ 

(2) Why do y ou think so ^ 


Skating IS regarded as a conjunction of Vvearing skates (s) and moving 
(mi) The binary conjunctions of (j/« v sm v sm) are given but not the 
deflning conjunction sm In addition the passage contains a logically 
irrelevant but circumstantially suggestive element 

Pxe seen her watching at the nnk and she is always talking about 
skating 

In the analysis of the results, first the answers arc grouped into three 
classes according to the mam response No, ics. Not sure Then the 
answers under the main categories No and Yes arc subdivided into 

* By probabihstic I have in mind mfcirnces based on material nol actual^ given 
(Sec also last chapter, pp 286 fT) 
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(a) irrelevant, tautological or premises rejecting responses, 

(b) simple judgements on the basis of the facts given, 

(c) elaborated judgements m which the propositions such as she 
standing on skates are explamed or justified, as for example by 

the remark, she doesn't like to try in front of people 

The frequency of responses are set out below under the categories 
listed The mean mental and chronological ages of the group of pupils 
under each category are also given with the corresponding standard 
deviations 


Table 3 Can Mary skate ^ 


CA 

MA 

Category of Response 

n 

m 

■ 

m 

tr 

Not sure 

6 

166 

184 

185 

31 1 

Elaborated 

Judgement 

8 

148 

18 2 

155 

26 5 

Yes Simple Judgement 

23 

142 

23 1 

161 

29 4 

Irrelevance 

I 

156 

0 

126 

0 

Elaborated 

Judgement 

23 

164 

14 2 

181 

27 0 

No Simple Judgement 

38 

146 

23 I 

159 

29 1 

Irrelevance 

4 

120 

92 

117 

49 


Ages given in months 


a chronological 

the former aces are mn and generally the differences m 

tnc lormcr ages are more significant than those m the latter 

.s shglZ moren orjuUgement m tins problem 

IS sl,gl,tl> more a fund, on of age thin mtcllectuil maturity 
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Instances of the categories in Table 3 are as follows 

Not sure Maybe or maybe not She might be able to skate but 
maybe she isn’t in the mood Maybe she can’t skate so she goes there 
to watch the others and while she’s watching she’s learning at the 
same time 

Yes, elaborated judgement Yes, but not very well I think she 
likes to skate but can’t do it very well 

Yes, direct judgement I think Mary can skate because she’s always 
talking about skating 

No, elaborated judgement No, Mary probably talked about skating 
because she had to be noticed - so as not to be left out 

No, direct Because it says she just watches the skaters and it 
says nothing about her skating ability 

On the basis of these results it would seem that the few ‘Not sure’ 
judgements were made by the older and intellectually more mature 
pupils 

The three basic groupings of responses into Not sure, Yes and No 
may be compared by pooling the Yes and No subgroupings of Table 3 
(excluding irrelevant responses) When this is done we obtain the follow- 
ing results 


T A B L E 4 Can Mary skate ^ Pooled categories 




C 

A 

M 

[A 


n 

1 

m 

1 

a 

m 

cr 

Not sure i 

6 : 

166 

18 4 

185 

31 1 

No 

61 

153 

203 

167 

: 28 7 

Yes 

31 

144 

220 

159 j 

28 7 


Looking first at Table 4 we see that the ‘No’ answers seemed on the 
whole to be made at the next lower level of maturity followed by the 
‘Yes’ answers at the lowest level Which takes precedence appears to 
depend on the general plausibility of the proposition implied in the 
question In another parallel passage where the activity is painting the 
‘Yes’ answ ers arc giv cn by the nnturer pupils As one of them put if. it 
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IS highly unlikely that a person cannot paint something (as painting is 
judged these days) whereas it is more likely that a person cannot skate 
Apart from these differences the most interesting thing about Table 
3 IS the generally greater maturity of the pupils who made the elabor- 
ated judgements This suggests that the quality of the judgement, ‘Yes’ 
or ‘No’ is important It is the supporting thinking which makes for 
superiority, this being marked by elaboration in the form of imagined 
possibilities not actually provided m the text So the adventuresome 
thinker is the more mature The results support the point made earlier 
that in verbal thinking and comprehension the capacity to imagine 
and invoke explanations is most indicative of maturity 


V. ASPECTS OF THE DEVELOPMENT OF THOUGHT 


So far the problem of thinking has been presented as a developmental 
phenomenon without any attempt to set out the factors that might 
influence its growth For example no speculation has been offered about 
the results put before the reader in Tables 1 , 2, 3 and 4 Are they wholly 
a consequence of maturation? What part does schooling play in them? 
I cannot yet give an answer to these questions, but I can speculate as to 
possible causes It is proposed to use a schema which was proposed by 
Piaget in a symposium held m Berkeley m 1964 He listed four 
essential factors in development maturation, experience, social trans- 
mission, equilibration 


Taking maturation first, if this is seen as a psychological ‘reflection 
of an i^er maturation of the nervous system’, most claims made for it 
after the first few years of life in the child must be considered as largely 
speculative, since we know so httle about neurological maturation m 
older children It is also a hypothesis which is not easily falsifiable by 
experimental probes In fact, what evidence we have from cross cultural 
studies of young children's thinking suggests that it is far from being 
the sole factor, even m very young children Research carried out m 
Martinique showed the same sequence of development m children’s 
thinking that is almost invariably found elsewhere - but the children of 
Martinique were four years behind those of Pans m their development, 
common language and school system notwithstanding 
Maturation, therefore is a factor we must keep m mind particularly 
with younger children, but it is not all there is to development and its 
role in adolescent thinking maybe much smaller Negative evidence 
to support the idea of it as the psychological mirror of the neurological 
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IS, of course, widespread and clear in the reverse process of degeneration 
of thinking with old age 

Thinking and knowledge involve action by the person on his environ- 
ment and clearly any account of thought is meaningless without refer- 
ence to the role of experience Piaget (op at p 11) cites the appearance 
of conservation of substance pnor to that of weight or volume as some- 
thing that could not have ansen by expenence His argument is that 
weight IS something a child perceives whereas an amount of substance 
cannot be perceived I have never been convinced about the weighing 
of objects on a balance as the means to convince children of the equahty 
or inequality of the pieces of plasticine weighed The balance involves 
concepts which, according to other work of Piaget, do not appear until 
later Furthermore, we all believe that the earlier responses of children 
are global and undifferentiated - one could argue that the idea of 
substance is the more primitive and reached by a global perception and 
that out of It weight appears later as a differentiated development 
On the positive side there appear to be two aspects of experience 
which count for much m the child’s development These have been 
touched upon in Section II on concept formation Firstly there is 
physical experience which ‘consists of acting upon objects and drawing 
some knowledge about the objects by abstraction from the objects* 
This IS the usual kind of expenence that everyone recognizes and uses 
to shape his behaviour But there is also another kind of experience 
mentioned on page 305 called ‘logico mathematical experience’ where 
knowledge is drawn from the actions effected by the persons This 
knowledge consists of the discovery of the properties of the set of actions 
used by the person in abstracting from and ordering the physical phe- 
nomena of his environment The laws of associativity and commutativity 

a(bc) = (ab)c 

and ab = ba 

of ordinary algebra are examples, as are those of the logical structure 
of classes and relations as outlined in Chapter 8, Section If, and further 
discussed in Section II of this chapter 
We have then two fundamental kinds of experience leading to recog- 
nition of the properties (a) of objects and material, and {b) of the 
actions carried out on the objects 

One of the most fundamental findings of the Gcne\a School is that 
the tivo experiences develop hand in hand and that attempts to leach 
a child to carry out certain abstractions about his environment will 
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be fruitless unless he possesses also the related ‘structure of action’ 
The growth of thinking, in fact, consists of the movement from struc- 
tures of prior and lower order to those at a higher plane 
These observations take us naturally to the third element m the 
growth of thinking - social transmission By this Piaget means formal 
and informal teaching by the use of language It is fundamental and 
necessary but like the other elements not by itself sufficient As will be 
appreciated from the comments of theprevious paragraphs the child can 
receive real information by such means ‘only if he is m a state where 
he can understand this information* The state requires that the new 
information is presented in a form demanding not more than the 
structure of action which the child has already formed The child will 
make of the information what he can by virtue of his particular level 
of development - but this may not be what the adult intends Hence the 


so-called discrepancy between language and thought There is much 
evidence on this topic and my own work with F Davies investi- 
gates the problem with respect to the young child’s ideas of implication, 
incompatibility and disjunction (see Peel, 1967b) 

The last element of the growth of thinking is so fundamental that its 
self-evidence comes as a revelation when it is described 


In the act of knowing the person is faced with a need to resolve a 
discrepancy basically between him and his environment which con- 
stitutes to him an external disturbance Consequently he seeks equili- 
rium by active resolution and compensation The most obvious and 
general action of this kind in adolescence is the need for and process of 
exp anation When a person explains a phenomenon he effects an 
equilibrium Such an equilibrium is not stable in that better explan- 
ations may be forthcoming with more knowledge, etc , but explanation 
IS far more stable than description, which is a relatively unstable form 
of equilibrium Description, as I have defined it, does not relate an 
mcnt or phenomenon to the wider context of knowledge The equili- 
bnum of description will always lead to that of explanation 
, refers to equilibrium between person and environment, 

but the process of finding equilibrium also refers to parts within the 
phenomenon All natural and contrived situations involve the idea of 
equilibrium - disequilibrium Behind this interaction there are the ideas 
of cancelling an operation or a stale and compensating for such a 
change to re-cstabhsh equilibria This was well illustrated m the short 
geographical anecdote about the Andean farmer on page 14 The 
geographical environment is a continuously changing state of d>namic 
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equilibrium where the forces of climate, terrain and organic life are 
constantly operating on each other When man intervenes by agricul- 
ture, mining, building and the like he disturbs the equilibrium much 
more rapidly As Rhys showed, only older adolescents appear to realize 
the full equilibria of the geographical environment When, m connexion 
with the erosion, floods and drought, he asked the question 

Why had this not happened before when there were trees in the 
ground ^ 

he received such answers as 

When the trees were on the valley sides they prevented the sod 
from moving in many ways Firstly, the trees were in vast numbers 
and so theif roots were intertwined m all directions, which hold the 
top sod together quite efficiently Secondly, the tree branches sheltered 
the surface sod when there was a ram storm, and finally the trees 
sheltered the land from excess wind When the farmer removed the 
trees he had signed the land’s death warrant 

from 15-year-oIds 

The behaviour of men towards each other, as seen in history, pro- 
vides another clear instance of the equilibrium of cancellation and 
compensation The state of affairs immediately prior to the two world 
wars reveals this position of balance veiy clearly In 1914, Germany 
might or might not have invaded Belgium, if she did, England would 
take compensatory action by declanng war In 1939 we had a similar 
position regarding the possible invasion of Poland The understanding 
of history involves a sensitivity to such balances of political and human 
forces which does not seem to be fully revealed until mid-adolescence 
(Peel, 1960) I discuss this problem more fully elsewhere in relation to 
history (Peel, 1967a) 

As to contrived phenomena, Inhelder and Piaget (1958) first revealed 
the growth of understanding of the equilibria of physics m their set of 
experiments on liquid pressure and the lever (see last chapter) 

VI. LEARNING TO THINK 

What we hope ensues from learning mathematics, physics or history, or 
any other subject is not merely data collections but the power to think m 
the way inherent m these disciplines, so tliat years later, although par- 
ticular theorems, laws or changes are half or wholly forgotten, they 
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can be resuscitated and used m the proper manner and circumstance 
Furthermore, fresh information and problems can be dealt with appro- 
priately This IS learning to think and we now comment briefly on 
three aspects of the process 1 the role of mental development and 
structure, 2 formation of learning sets to facilitate concept usage 
m shaping future behaviour, 3 general and specific methods of 
thought 


1 The role of mental development and structure 
The point has been made (p 320) that a person responds to learning 
situations according to the level of his mental development The barest 
formulation of learning as 


stimulus - 


* response 

IS quite inadequate to account for any but the simplest and education- 
ally most trivial of learmngs Piaget (1964) calls such responses ‘copy 
responses’ and he points out that a much more important class of 
responses is produced by transformation of these simple responses and 
that this change is effected by operations of thought and by the processes 
of assimilation and accommodation which enable the learner to come 
to terms with his environment Many other writers have touched on 
the need for such mechanisms to account for the richness of human 
learning These have been variously descnbed as structure (Piaget), cog- 
nitive structure, as the organization, stability and clarity of knowledge 
( usu e ), learning sets (Harlow), organization, orientation, schema, 
conceptual pattern, aptitude (Cronbach) (See Vol I for a detailed 
cntique and an integrative approach ) 

Piaget stated most clearly the limitations imposed by the child’s 
take from furthur instruction, 
cntm t emonstrated that any attempts to accelerate the child’s 

3 temporary unless the method of 

Iwming structures available to the child at the time of 

experience of h.s environ- 
ment and the sets of logical operations he has already built up In 
he passages on the P.lot and the Andes fanner these two conrpon'lnts 

Ins na Tv,'"', °>>ta,n to the ques- 

tions asked about the passages 

nn^T' "'1 learner about Ins 
cmironmcnt is widelj recognized in research on learning and methods 
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of teaching, the role of the second, of the structured sets of logical 
operations available, has not been studied widely Exceptions to this 
generalization are, of course, the work at Geneva and that of Smedslund 
m Norway, and incidentally the researches of Ausubel (1963) and Such 
man (1964) The reader is also recommended to refer to Hunt’s mono- 
graph on this topic (1961) 

In any kind of teaching, and in particular in programmed learning, 
the use of prompts on going behaviour, established repertories of 
responses, analogy and models are all instances of the first component 

The second component operates most obviously m the case of mathe- 
matics, but it IS present in more descriptive subjects as seen in the cancel 
lation-corapensation equilibria of science, history geography and human 
affairs 

2 The formation of learning sets 

When a person has to perform many similar tasks like discriminating 
between shapes, it has been discovered that he learns more than pro- 
ficiency in the particular tasks There develops also a learning set which 
predisposes him to learn related tasks more readily He becomes aware 
of general features and in this respect a learning set resembles a concept 
A learning set facilitates concept usage and bears on the method of 
future learning 

The question most often posed about learning sets is how far the 
learning should be broad or deep Thus Leith and Clarke (1965) 
wished to prepare pupils to add and subtract m the 6 base number 
system by building up a learning set on the basis of other non 10 bases 
They had three groups of learners and four programmes of 99 frames 
on addition and subtraction in each of the 4 systems in 5, 7 8 and 9 
bases 

Group A took each programme once 

Group B took each of the 7 and 8 bases twice 

Group C took 8 base four times 

The test included 6 base number operations Group B was the best, 
being slightly better than A C ^vas significantly lower than these 
The research demonstrates that a combination (b) of breadth (as in A) 
with depth (as m C) is better than either alone, but that if this is not 
possible, breadth of learning will best promote an effective set These 
results relate to the findings of Momsett and Hovland (1959) who 
studied the solving of samples with geomefncal figures and had three 
groups of learners 
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I 192 tnals X 1 problem 

II 24 trials X 8 problems 

III 64 trials X 3 problems 

In terms of errors made the three groups came out as follows 
IIK I < II 


Ihey also support the findings of Callantine and Warren (1955) that 
breadth is more effective than depth 
Starting with the assumption that knowledge is productive learning, 
which Itself implies the mastery of a class of tasks Gagne and his co- 
workers (1961 and 1962) have extended the idea of learning sets to that 
of the hierarchy of learning sets required to build up to a particular 
class of problem solving, say solving simple algebraic equations They 
achieve these learning sets by starting from the finally solved problem 
and working back in stages by asking at each stage what information 
would be required immediately prior to it, to the very fundamentals 
which they equate with basic mental abilities As the learner proceeds 
throu^ the prograi^es devised for each of these ascending learning 
sets, Gagne was able to demonstrate transfer and the extent of the 
conv,nrmV^‘^H"'“ findings are 

structures^ " ascending cognitive 

th ‘“'‘‘“I""® “ '“tning set can also be seen in terms of 

s seef m I'^i'-’ning This approach 

In her stmlv study by Swenson (1949) 

sm comnlH "'"r® facts. Swem 

Z mXd?hatr,T'"® and a drill 

‘Size of Sum’ lint f of the single arithmetical meamng of equal 
Size of Sum that is, for example, of the fact that 2 -I- 7 8 -f l 6 + 3 

diJcrenTnulerTcl 

intermsofthenumbersystem Dri m thl °u ‘ 

ahon in terms of the number svstem ^ ? n Scnctaliz- 

fact as a discrete bond or associatZ^'h " presented each 

Dresentntinn uic .« learned and the order of 

aern^a L lnon ll. i"" (2) When measured 

and transfer of ihe Ir 'mmunity from retroactive inhibition 

method wa, found to Ix su^or .""hemtrTvT'''’ 

Gagne and Drown (1961) examined how newly acquired concepts 
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enter into the activity of solving problems They devised three types of 
learning programme, 

(i) where the concept rule was stated first and then a linear pro 
gramme brought about identification and application of the rule, 

(ii) a discovery programme where the rule had to be found by the 
learner, 

(ill) a guided discovery programme where instances are worked 
with guidance for particular cases and the learner extends the rule 
to other cases 

The order of efficiency was found to be 

Guided Discovery > Discovery > Rule and Example 
Wittrock (1963) analysed guidance and discovery into explicit terms of 
giving or not giving the rule and giving or not giving the answer He 
found that for transfer to new tasks the intermediate combination was 
the best Rule given, answer not given > Rule given, answergiven> Rule 
not given, answer not given 

The picture is not wholly clear but it seems that guided discovery 
in some form is better than the extreme possibilities of no discovery or 
all discovery 

3 General and specific methods of thought 
The extent to which thinking can be taught m terms of a few general 
precepts is much debated and far from clear Certain basic general 
skills seem to be involved in recognizing the validity of generalizations 
and inferences, m carefully checking hypotheses and the like, but just 
as different subjects, like the sciences, mathematics, history and foreign 
languages emphasize and use different aspects of concept formation and 
usage, so these disciplines entail different methods of thinking 

Crutchfield and Covington (1963) devised a training programme 
which they claim trams for a generalized problem solving skill Using 
programmed learning techniques they presented thirteen lessons in 
which aspects of thinking, problem solving and detection were involved 
In their own words 

‘Inasmuch as our aim was to tram for n generalized rtToblcm solving 
skill, the problems did not pertain to specific cumimlar content, but 
dealt rather with a variety of m>5tencs and puzzling occurrences, 
such ns the theft of a statue from a museum and a case of strange 
goings on in a deserted house 
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Each lesson posed a single mystery problem which the child was to 
solve The lesson was constructed so that each child, by being given 
successively more clues and information, was finally led to discover 
the solution for himself At various points in the story the child was 
required to restate the problem m his own words, formulate his own 
questions, and generate ideas to explain the mystery Immediate 
feedback was given to his responses m the form of examples of 
other ideas or questions that he might have thought of in the given 
situation These examples were primarily ones which fifth-graders 
would find novel and uncommon, and which would open new lines of 
investigation or new ways of viewing the problem It was assumed that 
presenting numerous examples of this type would tend to broaden 
the child’s limits of acceptance as to what constitute important 
questions and fruitful ideas ’ 


Each lesson was part of a continuous theme and required forty-five 
minutes The children were then given the Duncker X-ray problem 
together with other problems, and it was found that of ninety-eight 
Chilton taking the auto-instructional programme, 35 per cent solved 
the X-ray problem, whereas, among a matched control of ninety-seven 
children not so instructed, only 13 per cent were able to solve the 
problem 


i^ong the general properties of thinking worked into the programme 

by Crutchfield and Covington were the following 

ately of identifying and defining the problem appropri- 

flit questions and of taking time for re- 

fiection rather than leaping to conclusions, 

4 for discrepancies, 

4 Ihe necessity of generating many Ideas, 

5 the necessity of looking everywhere for clues , 

6 not being afraid to come up with silly ideas 

convinced by this possibility, (Berlak, 

mneh'lr?n!'?T,‘''' “d maintains that it is 

of successful thraii.hf °f ‘dc output of a piece 
socnl pfp 1 t II, ^ 1 ii" ^ Particular field, say scientific, historical, 
thrnr'ert’ ^ Processes involved, attempt to re-create 

information and repeat the 
whole process until better prediction is obtained 
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Probably the best account of the methods of thinking would be one 
that included a reference both to general qualities of thinking and the 
more specific features which characterize separate school subjects 
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Social Learning and Perspectives 
in Adolescence 

J. F. MORRIS 


I. INTRODUCTION 

Broadly speaking, there seem to be three ways of handling the 
material in a discussion of social learning First, it can be presented as a 
story Second, it can be expressed as a senes of viewpoints, or perspec- 
tives Third, it can take the form of a set of problems, with possible 
answers A good example of the first approach is provided by psycho- 
analytic theory Critics of psychoanalysis have often commented 
caustically on the dramatic interplay between Id, Ego and Super-Ego 
m the Freudian account of personality development, and complained 
that the theory has closer affinities with Sophocles and Shakespeare 
than With Newton and Darwin 

Yet there are many advantages in presenting social learning as a 
story One is continually reminded, for example, of the personal 
imphcations of learning to take part in social life, and the dramatic 
nature of some of the encounters producing learmng But there are also 
disadvantages The most important of these, from our point of view, is 
hat not enough is known about social learmng for one coherent story 
to be told There seem to be many stones, intertwining with one another 
in a most confusing way Furthermore, some of the processes involved 
m social learmng seem to be quietly continuous, like the small incre- 
ments in one s vocabulary after the giant leaps of early childhood, the 
slow pace of physical growth before the ‘adolescent growth spurf and 
the increased power in discriminating new social roles in later child- 
hood These are not in themselves the stuff of a very exciting story. 
Psychoanalysis, it will be remembered, began with some very dramatic 
materials - the symptoms of neurosis and psychosis, and their possible 
origin in Ihe fantisies of early childhood 

The second vv.i> of handling the materials concerned vvilh social 
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learning is to present a senes of pictures These, if carefully selected, 
Will give a clear impression of the key stages m development Each will 
be static, but the sequence will suggest movement The literature of 
human development is replete with ‘views’, ‘perspectives’ and ‘por- 
traits’ An excellent recent example, discussed later, is the study of 
American adolescents by Douvan and Adelson (1966) This is described 
by the publishers thus, ‘The authors argue that an accurate view of the 
American adolescent has been hard to obtain [They] have carefully 
pieced together a composite picture from a mass of information 
’ The attraction of such a picture is that one can experience a sense 
of unity and coherence that is difficult to achieve in any other way The 
weakness m such pictures follows from their attraction They all too 
easily give a misleading impression of finality, sacrifice much contra- 
dictory and confusing detail to sharpen the portrait, and encourage the 
viewer to forget the selection that went into the composition 
In short, the first two ways of presenting social learning have serious 
inadequacies, despite their obvious attractiveness Our ignorance of the 
subject forces us to adopt another approach As Paul Mussen has put 
the matter m a recent survey of early socialization, The number of 
questions still unanswered increases geometrically as one thinks about 
the lacunae in our knowledge The areas about which there is reliable 
knowledge seem miniscule m companson with the vast terrain of 
Ignorance’ (Mussen, 1967, p 104) But he immediately adds, ‘This 
would be a very discouraging state of affairs if it were not for several 
obvious facts First of all, there have recently been some tremendous 
advances m our understanding of basic processes Theoretical analyses 
are continually becoming more penetrating and more sophisticated 
And most importantly, relevant research is increasing in quantity and 


gaining immeasurably m quality ’ 

The best way of representing both our ignorance and the very 
heartemng increase m knowledge is to use the third approach (with 
occasional bows to the other approaches, as m the ‘perspectives 
attributed to adolescents) What, then, are the problems of social 
learning, especially m later childhood and adolescence ? One of the key 
problems is undoubtedly that of role learning In social life, a reason- 
able measure of order depends on the accurate discrimination of the 
appropriate role to play in each type of social situation, m the family, at 
school, and with friends in one’s leisure Later, the occupational roles 
of working life become Mtally important for most of the waking day 
Not only must tiie appropriate role be recognized. .1 must also be 
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‘performed’ (or enacted, or played, the different terms have implica- 
tions which will be briefly considered later) This requires skills that are 
motor as well as perceptual and cognitive How does all this happen? 
Is there one process of role-learning, such as imitation, or severaP 
Attempting to answer the problem of role-learning is difficult, but the 
problems of socialization hardly end with role-Ieaming Men and 
women are not wholly bounded by their roles, however varied these 
may be They experience themselves as persons, and a characteristic of 
such experience is the sense of selfhood or personal identity Are the 
identities which persons experience in any way influenced by social 
learning'^ If so, in what ways'> The position taken here is that social 
learning plays a large part m the development of personal identity, and 
a paradox of socialization is that a sense of individual uniqueness, of a 
separate identity, only becomes possible in a social milieu 
The study of role learning and the development of personal identity 
raise further problems Morality constitutes a vital link between social 
conventions and personal standards of conduct Social conventions — 
the mores from which the term ‘moral’ was originally derived — are 
concerned with the world of social roles Personal standards, on the 
other hand, seem to be closely linked with a sense of personal identity, 
shading into individual responsibility or autonomy How is the develop- 
ment 0 morality related to social learning"? It is a commonplace that 
personal standards can bring a person into conflict with social con- 
vcntion this kind of conflict be linked with social learning"? 

urt er problem emerges from the study of adolescence as an 
important stage m physical development At first sight, sexual develop- 
ment. the most striking feature of adolescence, is a physical ‘fact of 
o\\cs notlung to social learmng, even though society must 
° closer inspection, however, it appears that 

1 to social expccta- 

time and place to another m a most 
PTirpm 1 quite bewildering speed This raises an 

extremely interesting and important problem how far is sexual develop- 
ment a matter of social learn, ng7 u has become customary m studies of 
socialiMtion to talk of sex-rolc typing and sex-role identity What do 

P’^y ^ m sexual 

de\clopmcnt, to what extent can educational policy and methods 
control such learning? What problems does this involve, for pupils. 


teachers and the public? 

nmllj, reluming to the topic of personni identity, to «hat extent 
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does the experience of adolescence create characteristic strains for 
young people‘s Do these strains, where they exist, threaten the main- 
tenance and development of personal identity, leading to an adolescent 
‘search for identity’*^ It has been suggested by Erikson, Fromm and 
others that the crisis of identity in adolescence is associated with the 
pathological state of *self-alienation* What are the implications of this 
assertion'^ 

Here, then, are a substantial number of problems of social learning 
The rest of this chapter consists m a series of attempts to throw light 
on them, using a wide and varied range of materials To begin with, it is 
necessary to consider some of the problems of social learning m child- 
hood, taking up the themes so ably discussed by Dr Schaffer in 
Chapter 2 


11. ASPECTS OF SOCIAL LEARNING IN CHILDHOOD 

1 Behaviour systems, social roles and the self concept 
The study of infra-human and human behaviour clearly reveals a 
number of behaviour systems related to physical or social requirements 
Examples of these are the clusters of activities focussing on eating 
excretory functions, sexual expression, social dependence and inde- 
pendence, the expression of affection and aggression, the achievement 
of competence and social success, the expression of fear and anxiety, 
the activities of work and play, and the activities of rest and sleep All 
of these behaviour systems, whether obviously social or not, are o 
social concern, since they involve scarce resources on which others may 
have a claim or, if not, they may affect in other ways the interests of 
others ^ ^ , 

Several of these systems show striking similarities of pattern between 
the human species and some of the more highly deve ope in ra timan 
species, and extremely interesting work has been done on pointing the 
parallels (although the similarity can sometimes be somewhat dram t - 
ally over-stated, as m the recent books by Lorenx on 
Ardrey on territoriality) A possible procedure for the study of human 
social learning would be to take each of these behaviour systems and 
show how It is developed through infancy, childhood, adolescence and 
adulthood, with a consideration of the major innucnccs on the pro- 
cesses of development 

Another procedure and. l^eonend^ 

way m which some of the more tciu 
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social implications of the fact that human beings develop an awareness 
of certain aspects of their own activity, a fact which leads to self- 
control of their activity, and particularly their social activity These two 
themes - the development of role-learning and the influence of the self- 
concept -tend to cut across the behaviour systems just mentioned 
Admittedly, some of the systems, such as that centred on sexual expres- 
sion and that centred on work, become the organizing focus of an 
important social role (the sex-role and the occupational role) Roles arc 
so fluid, and readily focussed on any issue of social moment, that it 
would not be difficult to give extensive lists of social roles that, at least 
ostensibly, are focussed directly on each of the specific behaviour 
systems so far mentioned, such as the roles of diner, friend, lover, 
enemy, soldier, competitor, hero, coward, worker, player and sleeper. 
Recent studies in educational psychology delineate roles of ‘under- 
achievers and ‘over-achievers’ But when this has been said, the point 
remains that many important roles, and above all the self-concept, 
bring together these specific behaviour-systems in comprehensive 
groupings, as the role of son or daughter includes aspects of eating, 
dependence and independence, affection and aggression, and so on 
Even somewhat more specific roles, such as that of school pupil, 
ypically include many behaviour systems, grouped together into a 
schedule that enables them to be expressed at appropriate times m 
appropriate places Those behaviour systems that are marked by 
requent y arising cycles of activity (eating, sleeping) have to be allowed 
or, oug o ten in very diverse ways, in all those roles which are 
performed over periods of time of more than a feiv hours Thus, family 
‘■"'f*’ ^‘'“cational roles, military roles and religious 
il,„„ rtfv f* make provision for these behaviour systems, though 

It, a *hcm into a form that is congruent with 

the remainder of the role 

briefly to the self concept, this too cuts across separate 
nrovp'°T nature It is true that these systems may 

prove intractable, and may even fail to be recognized, or accurately 

nrnvTdP.m'l “ “ntivities that are related to them This 

^ nfnlmical psychology, as in studies of 

Thir H m symptomatic distortion of behaviour 

Ii m integration only serve, though, 

to po nt to the fact that some measure of integration is both typical and 
useful to the person 

The approach here, then, is to look at both the learning of social 
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roles and the learning of a self concept Unexpectedly, perhaps, the 
two types of learning prove to be very closely related , though the rela- 
tive stability of the self concept, as compared with the ease with which 
roles can be learned, and unlearned, brings out that they are not to be 
too closely identified with one another We begin with a consideration 
of the learning of social roles 

2 The learning of social roles 

How are social roles learned"^ It seems sensible to assume that the child 
first develops a clear sense of self, just by virtue of being a human 
being, and then learns to play the various roles allocated to him m a 
complex social system And indeed it is true that self awareness precedes 
any sense of one’s self or other people m a role But the self is learned in 
a social context and knowledge of ‘the other’ as a social object is 
acquired before knowledge of oneself So it is useful to start our dis- 
cussion with the learning of roles, not only because it is more obviously 
the business of a chapter m social learning to look at roles than at 
learning about one’s self, but because the social conditions of social 
learning imply the importance of roles right from the beginning of 
life 

This is because social roles are small systems of attitudes and be- 
haviour which may be inferred from social relationships, and which do 
not need to be recognized as roles in order to be influential As Mead 
and Wolfenstem (1955), and other students of childhood m different 
cultures have shown, social expectations about the appropriate beha- 
viour of children can vary strikingly from one country to another While 
the social psychologist or sociologist is concerned with showing that 
these expectations cohere into roles, the parents and children ‘m’ the 
roles typically regard their behaviour and (heir expectations as ‘natural' 
rather than socially conditioned Our initial question, then, becomes on 
closer inspection at least two questions First there is the question of 
how the individual components of social roles are learned, without 
necessarily leading to any understanding on the part of the learner that 
he is involved m a complex process of ‘role learning’ Second, there is 
the question of the way in which the person becomes aware that there 
IS a logic to his behaviour and attitudes - that they form systems that 
can be seen as such, that is, as social roles 

Our mam concern here is with the first question, but it is in the nature 
of human intelligence that the categories used in making discrinuna. 
tions tend to become explicit at a later stage of development, cspcciajj^ 
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if they come into conflict and thus create a state of uncertainty m the 
person’s range of knowledge Thus, m answering the first question 
adequately, a possible answer to the second question is found 
The acquisition of language is relevant to both questions Language 
enables different aspects of the social environment to be classified 
explicitly, and it then provides a set of expectations about the cate- 
gories into which these aspects ha\e been classified An important 
distinction is made between personal names and role-labels By learn- 
ing to make this distinction, the child takes with it an implication — that 
those with personal names arc non equivalent to others in many 
significant respects, while those with the same role-label arc in many 
respects equivalent to one another 

This early social learning is not a once for all matter, but a continu- 
ous process of building up appropriate expectations of individual people 
and sets of expectations of roIe-incumbents At first, the child has a 
tendency to regard both persons and social roles, himself included, 
concretely rather than reciprocally That is, he finds it difficult to 
recognize t ® ways in which the behaviour of one person influences that 
Ia i perspective, the child is not alone Even 

nn efi'ects of their behaviour 

^ tendency, particularly with those that 
fls tVi(« flim with, to see the behaviour of others 

abilities inevitable outcome of well established attitudes and 

learning, then, is a 

and to maL all”vanres‘for''a'‘,?th“ >nterf=P“dence 

hpHavmitr Th u jt anticipation and explanation of 

d oenZ J,n by the child of mter- 

bufthe ^re, ? ‘ “'>^>d=red in Chapters 8-10) 

involvement h associated with stronger emotional 

physical objects t^=‘Periment in quite the same way as do 

rell^aTw ^ very 

,nm3 e^rH- types of 

linguistic code - an elaborated code, which is highly differentiated 

rreta.nnTt“f ^ ‘“t, objective in 

pond V u’ code, "hich takes a 

good deal of shared experience between the users for granted, is highly 

expressive, and allows for idiosyncratic shifts in the rules 
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His suggestion is that all social groups tend to use a restricted code 
with their close associates, but that the middle and upper classes have 
greater skill m the use of the elaborated code This is of great social 
significance, because it enables members of these classes to move more 
confidently and effectively in a world of strangers It seems reasonable 
to draw an analogy between the wide range of flexibility and control 
that a firm grasp of an abstract scientific and technical language (i e 
code) gives to its possessors m their dealings with the physical world, 
especially those aspects that go beyond ‘common sense’, and the en- 
hanced understanding and control that are given by skill m using an 
elaborated code for the description, analysis, and even the construction 
of a social world 

Bernstein’s work has been developed within a single, highly complex 
type of society Other work (e g Whorf, 1956) has shown some of the 
differences in social attitudes and values reflected within the language 
systems of societies of varied sizes and degrees of complexity Brown 
(1958) in an admirable survey and critique of much of this work, 
suggests that modern societies are so complex that there is room within 
them for every kind of linguistic variability ‘When we know the psy- 
chology of children, of psychotics, of bureaucrats, of creative artists I 
shall be very much surprised if there will not be some segment of our 
society to match whatever strange cognitive modes the ethnolinguist 
may turn up ’ (Brown, 1958, p 258 ) Certainly Bernstein’s work quite 
explicitly disavows an exclusive preoccupation with linguistic differences 
of the mam social classes 

Studies of this kind bring out the enormous influence of social learn- 
ing on every aspect of human behaviour Even such fundamental forms 
of human behaviour as sexual behaviour are influenced by social 
learning, and this is briefly discussed in a later section But at this point 
it seems worth quoting the following comments from a contributor to 
a recent symposium (Beach, 1965) ‘Every human society has found it 
expedient to employ a combination of repression and encouragement in 
regulating the sexual behaviour of its constituent members, and we 
know that human beings are remarkably modifiable in this regard Only 
cultural rather than physiological factors can explain some of the vast 
differences m sexual behaviour Our society includes a number of 
subcultures consisting of different socioeconomic levels and ethnic 
groups with differing sexual mores which strongly influence the 
behaviour ofthe constituent members* (<>/» <^//,pp 487-488) 

Although it seems appropriate to emphasize variability in a discussion 
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of roIe-learning from the socml-psychological perspective, it must be 
remembered that personality systems and role systems are systems, 
even though they are open, variable and in some respects unstable 
They are not random aggregates of activity Clearly the child does not 
learn every form of behaviour that he observes or hears about What, 
then, are the determinants of the learning that actually occurs? Here 
one enters a most confusing and rapidly developing area of controversy 
in the study of social learning Putting the issue at its simplest, there are 
those theorists, mainly clinicians, who see social learning from the 
standpoint of the very young, highly dependent, emotionally unstable 
child seeking satisfaction of urgent physical needs and a reduction of 
terrifying uncertainty The major concept used by these theorists is 
identification, which they see as a very complex set of processes by 
which the child becomes a person, guided by internal standards, with a 
personal identity that can be clearly recognized Identification, they 
believe, is typically with the parents 
Contrasting with this approach, there are those theorists, associated 
with an emphasis on overt, observed behaviour, who see social learning 
from the standpoint of detached scientific observers, interested m the 
whole ranp of social behaviour and the observable conditions which 
influence it They are inclined to use the concept of imitation, believing 
nF tn u if flexible and neutral, since it indicates only the matching 
e e of others, either through direct observation or through 
some form of mediation (such as verbal description) Two of the most 
Randif using this approach are Bandura and Walters (e g 

Bandura and Walters, 1963) The strength of this second approach lies 

ful V cnntroU a Strength of care- 

to ha shnma ^ asscsscd, and for vague, global concepts 

the chmaT f But there is a danger that, just as 

SLsMv T mifra c ' ■" °f cases to the whole world 

mZt-t r a ‘The whole world is my 

small sources of ***’ *‘‘"'“'8 gone to great pains to control 
exuarimeuts ‘slnrbance in his experiments, tacitly fakes these 
worid “ Poradigm of complex human behaviour in the real 

twr! forms' of could make a sharp distinction between 

L if it^h of social learning - identification and imitation - and splen- 
self c ' * , ' u“‘ ‘j'h “’entifleahon is the process by which the 

elf-coneept is learned and imitation is the process by which roles are 
learned Identification would then be a ‘central’ process of learning and 
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imitation a ‘peripheral’ process This may not be wholly inaccurate, but 
it does not match the clinical and experimental evidence very well 

In writing of the attempts to make clear conceptual distinctions m 
the field of observational learning (that is, learning from the behaviour 
of others) Bandura and Walters (1963) write, ‘Observational learning 
IS generally labelled “imitation” in experimental psychology and 
“identification” in theories of personality Both concepts, however, 
encompass the same behavioural phenomenon, namely, the tendency 
for a person to reproduce the actions, attitudes, or emotional responses 
exhibited by real-life or symbolic models’ {op at , p 89) After looking 
at some of the further distinctions made by other theorists between 
imitation and identification, the authors trenchantly state, ‘It is possible 
to draw distinctions between these and other related terms -for example, 
introjection and incorporation - based on certain stimulus, mediating, 
or terminal response variables However, one might question whether 
it IS meaningful to do so, since essentially the same learning process is 
involved regardless of the content of what is learned, or the stimulus 
situations m which the relevant behaviour is emitted Therefore, it is m 
the interest of clarity, precision, and parsimony to employ the single 
term, imitation, to refer to the occurrence of matching responses’ (p 90) 

This seems a cogent argument against making a sharp distinction 
between imitation and identification Undoubtedly, some theorists have 
over-stressed the differences between the concepts, relating all the most 
important aspects of learning to identification and viewing imitation 
almost as an insignificant hangover from earlier evolutionary stages of 
development 

But, nevertheless, it might better serve the interests of precision to be 
less parsimomous, and we shall here use the term, imitation, when the 
emphasis is on the matching ol observable behaviour lespecially rela- 
tively discrete items of behaviour) The term, identification, then 
becomes appropriate for the matching of attitudes and emotions, that is, 
the more central cogmtive/dispositional states inferred from behaviour 

Piaget’s work on the successive phases of imitation m early childhood 
(discussed m Volume I, Chapter 5) effectively brings out the systematic 
and developmental nature of the process He traces six distinguishable 
phases in the first two years of life, through which the child becomes 
able to match more and more complex activities, with closer fidelity, 
with more subtle attention to cues, and, most important for later 
development, longer periods of delay between the matched activity 
and Its reproduction Finally, with the development of highcr-ordcr. 
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symbolic processes, the child is able to ‘take off’ into a world of more 
complex social learning At this later stage, the child is able to make 
analogies between his own behaviour and experience and that 
(perceived, heard of, or imagined) of others It is this process that 
leads to the development of the self-concept 
The earliest roles that the child learns are m many ways the most 
important, and serve as important organizing elements in all his later, 
more differentiated roles The sex-role is, of course, of crucial signifi- 
cance in all social organization, even in our own highly ‘instrumental’ 
society, which tends to see people in terms of economic roles rather 
than their domestic or expressive activities This role, because it is 
so important, tends to become a vital constituent of the self-concept If 
all role-leammg were of this fundamental kind, there would be no point 
m making a conceptual distinction between role-learning and the learn- 
ing of a self-concept A person would be his roles, and his self-concept 
would be his awareness of himself enacting his roles It is, one supposes, 
a possibility that there could be social organizations m which the 
attitudes of the members were so completely satisfied by their role- 

^ self beyond the role, 

but this is unlikely (cf Brim and Wheeler, 1966) 

sleiaht possible to identify the self-concept and one’s roles by 
Ss a/d f i" ^ e'-etything that a person does, 

n maW r f ‘bore would be little point 

starred ™ ^re making here If one 

of comll r T pete™ (‘hough we would, 

starten,m bas more than one role) If we 

madetft enee “beerved his behavior and 

Soc laT r b= discovering his roles 

people actually acTThmk"and f^l'^ ‘b= “ "’b'eb 

attitudes, there are group norms. ani .hVtr rTtspiteVe'ptc" 

they allow for a goodS oTdiveTt functioning In actual life, 
defined m termc nf r m performance They are often 

tmra? ^snosTl „„s ° “d "leke few dLands on 

able The exDerienr<( r °i"*i “PPeoPi'inte behaviour is made avail- 
rohs ™'=-'cam,ng, then, is an experience of selecting 

roles which arc personally congenial, if this is possible and modifying 

ms™ ,r, ""‘’'“"“’'y functions will permit 

Tins suggests that an important dimension m roIe-learning is the 
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degree of importance of the role to the person learning it If role- 
behaviour IS rewarding, it will tend to be strengthened and to lead to 
further learning In this sense, a role could be shaped in a Skinnerian 
sense by external agencies, and held m place by continued external 
reinforcements But the person seems to find satisfaction in shaping 
as well as being shaped, and once the child has become an agent in 
social interaction, he will be able to reinforce and inhibit his own 
conduct by reference to a representation of himself in action The 
importance of a role lies not only in the external reinforcements which 
It offers the person enacting it, but in the relation of the role to his own 
conception of the kind of person that he is and wishes to become This 
‘self concept’ is profoundly influenced by social learmng, but, once 
formed, becomes a source of rewards and punishments in its own right 
In the next section, some aspects of the self concept in childhood will 
be briefly considered 

3 The selpconcept in childhood 

All of the available studies of the child’s development of a sense of 
himself show the great complexity of the process (see Wyhe, 1961 for a 
good summary of a wide variety of studies, concluding ‘there are 
enough positive trends to be tantalizing but there is a good deal of 
ambiguity in the results, considerable apparent contradiction among 
the findings of various studies, and a tendency for different methods to 
produce different results’ ) But despite this complexity, it seems clear 
that with increasing age, the child becomes able to distinguish descrip- 
tive from evaluative aspects of himself with greater precision, to set 
goals for his own performance, to select and reject behaviour in accord- 
ance with personal standards, to show greater ability to explain and 
justify his conduct, and to communicate personal experience and inten- 
tions more effectively This should not be taken to suggest that the self- 
concept IS the same as the whole structure of personality, the self m 
action (See Vol I, Chapter 6, Section V ) It is a representation of the 
personality a map of personal reality rather than the reality itself Like 
a map, it does not reproduce its whole subject matter Like a map, it 
can be judged m terms of several cntena accuracy, inclusiveness, 
explicitness, usefulness And like a map, its very existence can have a 
profound effect on the reality that it represents 

As Harry Stack Sullivan (1953) suggests, the self concept is closely 
linked with situations involving important and uncertain issues By 
providing changing representations of the appearance, performance 
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and potentialities of the person of which it is a part, it offers the possi- 
bility of more adequate adaptation to changing circumstances To the 
extent to which it is a well-integrated system, it can provide this adaptive 
service more swiftly and easily But to what extent the self-concept is a 
system is difficult to assess There seem to be marked individual differ- 
ences in the degree of systematization, and the age-trends are by no 
means clear 

One age trend, which raises difficulties for effective integration, is 
towards differentiation of the self-concept This is the result of the 
wider participation of the adolescent and adult in diverse social group- 
ings, often internally and externally in conflict This differentiation is 
seen, among other things, m the much larger repertoire of terms used by 
the older person in describing and evaluating his own personality 
Kelman (1958, 1961) has suggested that there are three distinguishable 
modes of attitude formation and change They are compliance, identifica- 
tion and internalization The first is related primarily to external rewards 
and punishments, and tends to change as these change The second is 
related to the perceived attitudes of a valued person, and is dependent 
on the continuance of the social relationship with this person The 
third mode, internalization, refers to the integration of the attitude into 
a central system which is self-reinforcmg This is clearly linked with the 
e concept, since a central system of values is not likely to go unrepre- 
sented in the self-concept 

th^,orists have followed Kelman m distinguishing between 
internalization, partly because the behaviourally 
nf intt* to make distinctions between degrees 

The niv^h 'i””’ degrees of persistence and generality 

^ theorists, on the other hand, have been 

^ 'dentification as a deeply central 
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!s atcht^n H t7 . Identification (also known 

fh^nt^V^ r ^ the original identity with 

the mother) refers to the child taking the mother as the model of appro- 

ZT. n r satisfaction and identifica- 

tion ;^th her IS an indication of the total dependency of the child on 
her The nature of this form of learning is difficult to study reasonably 
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objectively insofar as it involves the formation of a self concept The 
child’s ability to report on his relationship to the mother is very limited, 
and one can only speculate on the content of the very early self concept 
Defensive identification - or, as Anna Freud termed it, identification 
with the aggressor - refers to the conflict between the male child and his 
parents at the age of four or five Freud believed that the boy entered 
into rivalry with his father for the love of the mother, that this rivalry 
had a distinctively sexual tone, and that the father either openly or 
covertly threatened to resolve the conflict by castrating his son The 
son typically resolved the conflict by identifying with the father Later 
investigators have been distinctly sceptical about the need to postulate 
a distinct castration anxiety as the lever to bring about acceptance of 
the father as a model for the son’s behaviour Blum (1952) shows the 
presence of castration anxiety in a set of college students responding to 
an ingenious projective test (the Blacky test), but the links with defen 
sive identification are by no means clear Since Freud (1949) suggests 
that the extreme painfulness of castration anxiety leads to its total 
repression, it is clearly not easy for investigation to take place at all 

The intensive study of the conditions determining selection of a 
model for social learning of a significant kind has suggested many modes 
of influence Secord and Backman (1964) for example, distinguish not 
two but seven determinants of identification They are (i) secondary re- 
mforcement - the learner is frequently rewarded by a person who then 
becomes a model, (ii) vicarious reinforcement - a person is chosen as a 
model because he receives rewards which are experienced vicariously by 
the learner, (in) withholding of love - a person is chosen as a model be 
cause the learner fears that otherwise the person will withhold his love, 

(iv) avoidance of punishment - a person is chosen as a model because the 
learner fears that the person will otherwise injure him (v) slaius emy - 
a person is chosen as a model because he is envied as a recipient of 
rewards from others, (vi) social pouer - a person is chosen as a model 
because he has the power to reward (but does not necessarily reward) 
the learner, (vn) similarity to the learner - a person is chosen as a 
model because the learner perceives that he has a trait similar to one of 
his own 

These determining factors do not seem to be of equal importance, 
especially during early childhood The most important at this period of 
development are probably the first and third, namely those seen by 
psychoanalytic theory as primary identification, wth a smaller part 
being played in boys by the fourth (sec Scars, Rau and AIpcrt, 1965) 
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Several of these factors often act together, and experimental work 
IS beginning to throw light on the relative significance of these modes 
m different circumstances (e g Bandura, Ross and Ross, 1963) It will 
be noted that a number of the above determinants, such as vicari- 
ous reinforcement, clearly imply (he process of social comparison, 
which involves the self-concept It is characteristic of the operation of 
the self concept that it enables forms of learning to take place which 
then serve to modify it 

Kelman s distinction between identification and internalization draws 
our attention to the difference between attitudes which are taken over 
from others, and not fully assimilated, and those which are systematized 
and centralized In a later section, the adolescent preoccupation with 
consistency is emphasized by using the concept of ‘ego-identity’ rather 
than self-concept The latter term tends to smack of the processes of 
identification with others which give it birth The former implies a 
core of independent selfhood 


A person who is a differentiated self - a person in his own right - is 
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co-operation It may seem that he has committed himself to a rather 
dogmatic, over-simplified position, but the very close analysis that he 
gives to his data, from the varied sources of observation, experiment 
and careful questioning, belies this 
In fact, Piaget has been attempting a most difficult feat - a combina- 
tion of detailed developmental analysis, derived from a small group of 
children in Geneva, and broad sociological theory, based on Durk- 
heim’s contrast between highly specialized and relatively unspecialized 
societies Not surprisingly, the interconnexions creak rather loudly 
Nevertheless, a number of interesting trends are revealed The youngest 
children are barely able to guide their conduct m the small social world 
of the family, directed by adult rules which they interpret over-literally 
The adolescent, on the other hand, is able to take a variety of points 
of view, and adapt his judgements accordingly (Piaget s study stops 
short of full adolescence, but he takes us up to the threshold, a year or 
two beyond the first decade of life, and we are left to assume that the 
progress continues ) The older children, then, are aware of discrepancies 
and even conflicts m rules and in the applications of rules They recog- 
nize that others may not share one’s point of view, because they have a 
moral perspective of their own They realize that punishment, though 
it may be deserved, is not the sole response to a breach of rules 
We begin to see, m the responses of these young people, the implica- 
tions of a larger society, which they are beginning to understand in part 
But as Piaget sharply moves the focus of attention to this society m his 
last chapter, the reader feels a sense of strain After the knotty com- 
plexity of the actual judgements, it is difficult to move to a wide ranging 
contemplation of social evolution and its implications for the develop- 
ment of morality We find some difficulty in keeping a sense of scale 
It may be for this reason that Piaget s successors have all followed 
him in close observation and limited experiment with children and 
adolescents, while some have linked development with socio economic 
variables, but few have followed him in his broad sociological specula 
tion and the links between social structure and moral judgement are still 
seriously under emphasized Before we go on to look at some of the 
later work, it may be useful to recall the two distinguishable themes of 
Piaget’s study First, he suggests that there are trends in the use of, 
and understanding of, moral rules These trends are (i) greater ability 
to distinguish between the relevant factors involved in moral judgement, 
for example between intentions of the actor and the consequences of his 
action, (n) less emphasis on expiation of misconduct, (m) greater 
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concern for rules to a flexible use of rules to aid the process of social 
adaptation How is one to account for this trend? Partly, it seems, by 
the development of intelligence As the child builds up more complex 
and flexible schemata, he is able to move freely from the consideration 
of facts to the making of judgements, and then relate these back to the 
facts He is able to distinguish between the consequences of an action 
and the intentions of the actor This growth of ability to make relevant 
distinctions is well documented by an ingenious but simple method of 
investigation used by Piaget with great skill This consists m devising 
simple stones, involving children m a familiar setting, engaged in 
activities on which moral judgements can be made The children are 
then asked for their comments on the stories, one at a time 
One set of stones, for example, contrasted children who were dis- 
obeying a rule with others who were trying to be helpful In each case, 
by accident, the children broke something of value The helpful chil- 
dren were involved in breakages of more things than the children dis- 
obeying rules In the comments made by children on these stones, it 
appeared that younger children found difficulty in separating the inten- 
lons ® f ® children in the stories from the consequences of their 
actions Thus, not only were the helpful children blamed for accidental 
ut they were often seen as deserving more serious pumsh- 
n children, since the number of objects broken had 

and f'd w interpreted the breakages as accidental, 

mips r children disobeying rules for the breach of 

rules rather than the accidental breakage 

''' ‘•"=‘'5'*'" children's replies to his 
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uL‘ ‘he children's 
n?atZd .“r 7 “Planation in the contrast- 

one hand and ® 7 “ “‘hcadults in positions of authority, on the 
with children children on the other In their relationships 

rules which til h * 1 .^“° '”chned to use simple, somewhat absolute 
in thew^rcM ^ '‘'‘7 “nsiderable authority Children, 

rulK an^^ttTe 7' T '‘“'= choice but ‘o accept the 

But m their relationships with one another, children are able to 

anf fheir 17’ “‘f7d 7 The rules can be tested, 

l' T ®™“P '""hes This diagnosis of the 

^tuation leads Piaget to postulate two major stages of mmal develop- 
ment, which he terms the morality of constraint' and ‘the morality of 
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m building up conceptions of reciprocal influence in the physical world 
Aside from the intellectual problem, there is, of course, the compli- 
cating problem of guilt and anxiety associated with parental attitudes to 
the intentions and consequences m morally relevant situations But 
this IS another matter 

Piaget’s later studies remind us that intellectual development pro- 
vides the person with a set of abilities that are not wholly integrated and 
which are sometimes m conflict Psychoanalytic theories stress even 
more strongly the ever-present tendency to regression under stress 
Morally relevant situations, since they are concerned with the self- 
concept, and with reward and pumshment from ‘significant others’, are 
particularly liable to produce regressive tendencies, and the result is 
that a person who is able to reason formally on a topic of less emotional 
importance, produces responses that are characteristics of an earlier 
phase of development 

It IS probably this fact about moral judgement that accounts for 
the extraordinary amount of diversity in the post-Pjagetian studies 
MacRae, for example, is typical of many of these studies (MacRae, 
1954) He found that statistical analysis of data derived from Piaget 
type problems yielded three relatively independent groups of responses 
Their mter-correlation was extremely low, when age was controlled 
(varying from 0 10 to - 0 09) These groupings were (i) responses to 
questions concerned with the evaluation of acts m terms of either 
intentions or consequences, (ii) responses to questions concerned with 
attitudes to punishment, contrasting the view that punishment is the 
inevitable consequence of wrongdoing with the view that punishment 
IS a socially contingent response, (iii) responses to questions concerned 
with breadth of perspective - that is, ability to take the role of other 
persons m a situation This third group of responses was derived from 
some questions used by Lemer (1937) in his investigation MacRae 
added some questions of his own, on what Parsons would call moral 
universahsm (the tendency to maintain general principles m situations 
in which friendship is involved) Tins, when age development had been 
allowed for, also showed very little relationship with the other groups of 
responses 

It IS worth noting that the group studied by MacRae ranged in age 
from 5 to 14, and that Havighurst and Taba (1949) m an intensive 
study of moral judgements of young people in a small town in the 
American Midwest, conclude, ‘Hie ability to apply moral beliefs to an 
increasing range of conflicting life situations is quite undeveloped at the 
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ability to judge from the standpoints of others involved in the situation 
Second, Piaget believed that these trends m moral judgement are influ- 
enced by the authority of the adult and the solidarity of the ‘peer group’ 
Adult authority sets constraints on the free understanding of rules, 
an understanding which must come from participation in setting and 
modifying rules The co-operative activity of one’s peers enables a 
reciprocity to develop Although the transition from one morality to 
another is gradual, Piaget treats them as being qualitatively different 

2 Other studies of moral judgement and related topics 

The purpose of this section is to discuss a number of studies of moral 
judgement and moral conduct No attempt will be made to give a 
comprehensive review of the complex literature on moral development, 
for this has already been done (see, for example, Morris, 1958, Havig- 
hurst and Peck, 1960, Kohlberg, 1964, Eppel, 1966, Pease, 1966) Our 
concern here is with the two questions arising from the work of Piaget* 
IS there a clear line of development m moral judgement, from a rigid 
and concrete ‘morality of constraint’ to a flexible and conceptual 
‘morality of co operation’? And is there evidence that this trend is 
largely influenced by a shift from the influence of adults to the influence 
of one’s peers'^ 

The first question is not easy to answer As Piaget noted, many of 
the trends found in his study were part of general intellectual growth 
These have been corroborated by other investigators For example, the 
later studies all document an increase, with age, in the ability to under- 
stand more complex moral rules, to allow for individual differences m 
moral judgement, and to reckon with situational differences Young 
children can cope with one set of factors at a time For example, they 
can distinguish a category of intention m behaviour, and they can 
distinguish differences in the consequences flowing from behaviour 
But they find difficulty m combining the two categories and establishing 
\arying relationships between them In short, the development of moral 
judgement as part of the de\elopment of intelligence is well established 
(See Vol I, Chapter 6, Section V 2 for a critical examination of the 
relation bet\\cen moral judgement and moral feeling ) It is easy to for- 
get that Piaget’s study came relatively early m his formidable list of 
works and that his own later research throws a good deal of light on the 
difRcuIties of moral judgement Wc can now see more clearly that 
Piaget’s subjects were cxpcncncing, m their attempts to handle the 
concepts of moral reciprocity, the kind of difficulty that they encounter 
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principles of choice involving appeal to logical universality and con- 
sistency Orientation to conscience as a directing agent and to mutual 
respect and trust 

In a complex social system, it would seem that only the last stage of 
moral development is strongly integrative But there are elements of 
integration m stages 4 and 5 as well It remains for further work to see 
just how clearly these integrative aspects can be delineated 

In commenting on the first question arising from Piaget’s work, that 
of the trends in moral development, we have commented m passing on 
the second Some early studies seem to bear out Piaget s view that social 
influences can facilitate or inhibit development But they are inclined 
to look at patterns of authority and equality, rather than at the particu- 
lar source of these patterns m adults or children For example, Harrower 
(1934) compared middle class children attending a private school with 
working class children at a London elementary school She found that 
the middle class children showed very few signs of moral heteronomy, 
but that these were clearly indicated m the responses of working class 
children She suggested that private school teachers and middle class 
parents are much more inclined to give reasons for their moral judge- 
ments than working-class parents or the teachers at elementary schools 
Similarly, a study m the United States by Lerner (1937) focussed on the 
parents’ attitudes to their children’s moral conduct Those parents who 
used physical punishment, and who do not give grounds for the moral 
rules which they are supporting are more likely to have children show- 
ing heteronomous responses to the Piaget stones That is, less authori- 
tarian parents tended to rear children who used more autonomous 
moral judgements 

Many other studies have explored the influence of parents on the 
attitudes and conduct of their children The mam finding of these, it 
seems, is that the relationships between parents and their children are 
extraordinarily complex, and are profoundly influenced by situational 
factors The relationships between parents and children tend to be both 
emotionally intense and free to vary according to the discretion of the 
individuals concerned This combination produced a great deal of 
strongly marked individual differences, and we can add to Tolstoi s 
dictum that ‘all happy families are alike, but each unhappy family is 
unhappy in its own way*, the comment, ‘All happy families, too, arc 
happy in their own way’ Recent studies of child rearing practices (c g 
Sears, Rau, and Alpert, 1965) have used complex scales of attitude and 
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ace of sixteen’ (op al , p 95) The picture emerging from these studies 
is^ of a gradually developing set of abilities to disentangle J 
relevant aspects of complex situations But at any given age, the 
abilities do not form a coherent unity, they remain specific to particular 

It IS perhaps not surprising that the post-Piagetian studies bring out 
the theme of differentiation in development rather than that of integra- 
tion Almost by definition, morally relevant situations involve matters 
about which it is easy to disagree principles arc to be weighed against 
inclination, one principle against another, intentions against conse- 
quences, and so on The challenge of moral maturity is to integrate a 
highly differentiated moral perspective If signs of differentiation rather 
than integration are to be found in development up to middle adoles- 
cence. this seems no reason for surprise In later sections, this theme 
Will reappear m the form of the adolescent search for identity 

Perhaps the most substantial work on the development of moral 
judgement, following on that of Piaget, has been Kohlberg’s In a 
series of studies, he has tested a six-stage conception of moral develop- 
ment His SIX stages, with their leading characteristics, are* 


1 Orientation to obedience and possibility of punishment Ego- 
centric deference to superior power or prestige Tendency to avoid 
trouble ‘Objective’ responsibility (akin to Piaget’s heteronomy) 

2 Naively egoistic orientation Right action is that which mstru- 
mentally satisfies one’s own needs, and occasionally those of others 
Awareness of relativism of value to each actor’s needs and perspec- 
tive Naive egalitarianism and orientation to exchange and reciprocity 

3 ‘Good boy’ orientation that is, orientation to approval and to 
pleasing and helping others Conformity to stereotypical images of 
majority or natural role behaviour, and judgement by intentions 

4 Orientation to authority and maintenance of social order 
Orientation to ‘doing duty’ and to showing respect for authority and 
maintaining the social order for its own sake Regard for the earned 
expectations of others 

5 Contractual legalistic orientation Recognition of an arbitrary 
element or starting point m rules or expectations for the sake of 
agreement Duty defined in terms of contract, general avoidance of 
violation of the will or rights of others, and majority will and welfare 
Conscience or principle orientation 

6 Orientation not only to actually ordained social rules but to 
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increasingly under control The area of moral control that is most 
striking IS that of the sexual and aggressive forms of behaviour We 
shall not give much space to aggression m this discussion, but will look 
carefully at sexual growth and development, which is one important 
aspect of physical growth m adolescence In the next section, the focus 
will be on the main changes that take place, and their relationship to 
development m social learning 


IV. PHYSICAL GROWTH IN ADOLESCENCE AND 
ASPECTS OF SOCIAL LEARNING 


One of the mam difficulties in studying learning and development in 
adolescence is the bewildering diversity of the individual differences in 
the age range As Gesell (1956) observes, ‘By the time of adolescence 
the differences which have become apparent stagger description’ (p 25) 
Yet as he goes on to remark, there are discernible patterns m these 
individual differences One of the most obvious places to look for such 
patterns is m the relatively stable processes of physical growth Although 
many studies have shown the powerful effects of inadequate nutrition 
and other deficiencies on physical growth, and it is known that these are 
socially influenced, it is still true to say that distinctively social influ- 
ences can do little to alter, except by way of handicapping, the limits of 
physical growth Individual differences in physical growth are con- 
siderable If we take the most clear-cut signs of adolescence - the onset 
of puberty in boys, with the concomitant appearance of pubic and facial 
hair, the beginning of seminal emissions, the deepemng of the voice, 
and the onset of the menses in girls - we will find typical, non-patho- 
logical, variations in age of between 11 and 17 years in boys, an 
years and 1 5 years in girls These physical changes form the basis of al 
other changes Although they do not normally disrupt psychological 
continuity (ego identity) they provide strikingly different contexts or 


psychological development i, *i, c«. 

It is important, though, not to over-stress the rate at ® 

changes occur To the student of human development, a go i e per 

spective IS possible m which a year seems like a day Buttothe oyorgir 

growing up, days are much the same length as they are to ® 

To some adolescents, in fact, change can seem all too s ow, ra er 
unmanageably fast Many studies of delinquency report a espe 
boredom, which welcomes law-breaking as a diversion 

The most balanced picture is drawn by the small number ol 



352 De\elopment in Hitman Leaimng 

behaviour for studying moral development, and bear out the point 
made earlier, that moral development is not a unitary concept, but is a 
loosely kmt cluster of attitudes, many of which are not even loose knit, 
though they may become so at later ages, which have not yet been 
adequately studied If this vanability characterizes the relationships 
between parents and children, which are usually described as ‘formal’ 
in some sense, then what may we hope to say of the relationships 
between peers from the point of view of moral development? We 
certainly cannot say that the studies of peer-group pressures support 
Piaget’s ideas of co operation as the mam form of peer group relation- 
ships Many studies of the operation of group norms m groups of young 
people (from the classic experiments of Shenf and Asch, described and 
discussed in Volume III, Chapter 6 to the observational studies 
described m the section on ‘Adolescent Social Groupings’) show that 
intense pressures for uncritical conformity are often generated, so that 
It IS by no means unusual to find cases where parents encourage their 
children to maintain an autonomous position in the face of peer-group 
pressures for conformity (in fact, this is probably one of the character- 
istic child rearing factors making for a high achievement need) We 
must, I believe, sum up as follows Social influences are of great 
importance in moral development They provide the ‘content’ of moral 
judgements, and also provide a structure withm which moral judge- 
ments and conduct take place But the model provided by Piaget is over- 
simple It omits the variation in patterns of parental behaviour which 
can include the encouragement of autonomy as well as the setting of 
constraints Nor as MacRae shows, is there a clear trend m parental 
attitudes with the increases in the child’s age Authority can be curvi- 
linear in form, and not ‘monotone’ (for example, an adolescent girl’s 
activities may be in some respects more circumscribed than they were in 
childhood) The peer group is not only a source of co operation, but 
also of pressure for uncritical conformity Although Piaget’s work 
remains as a classic introduction to the systematic study of moral 
judgement in sociological and psychological terms, we are in many 
ways as uncertain as ever about the nature of moral growth, m so far 
as it IS not just an aspect of intellectual growth in generalization, 
discrimination and objectivity 

It IS, perhaps, of interest that the lack of ‘content’ in our discussion 
on moral development has led to a strangely bloodless consideration of 
trends without much substance or feeling And yet moral experience is 
strong m feeling, though the form of development is to get the feeling 
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(Schofield, 1965, gives interesting indications of the range of 
variation) 

All of these differences in attitudes and values are within the normal 


range of early adolescent behaviour m sex roles It is because of these 
very varied responses to the ‘same stage of physical growth’ that pro- 
grammes of sex education have been difficult to establish in schools, 
which traditionally divide their pupils into ‘year groups’ Tanner, m the 
work already cited, criticizes these age-groupings as being too narrow 
for many educational purposes The criticism seems especially apt in the 
case of sexual development, because it occupies such a salient position 
in the interests of adolescents The combination of extreme hetero- 
geneity of sexual growth and attitudes and high social importance 
placed on maturity of development produces strong and even explosive 
tensions in groups of young people, and it is not surprising that many 
traditional teachers have refused to become involved m the process o 
educating young people to understand the nature and significance o 


sexual growth 

What kinds of relationships are there between fundamental species- 
wide processes of development (of the ‘critical period variety discusse 
m Volume I, and m Chapters 1 and 4 of this volume) and social learning, 
so far as sexual development is concerned*^ After all, we have re erre 
to the learning of sex roles and the possible relevance of ® 
programmes, assuming that individual differences can arise o r 
social learning and what is commonly called maturation 

It IS difficult, if not impossible, to tease out the processes o ma u 
tion from learning in the growth of sexual attitudes an e 
Confronted with the formidable complexity of sexual b^viour and 
its tendency to link up with many other forms of human e aviou 
variety of human activities termed ‘sexual’ by psychoana J 'J” , , 
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longitudinal studies of child and adolescent development (Kagan and 
Moss, 1962) These show continuity of developmentwitha‘growthspurt’ 
m early adolescence Tanner (1961), summarizing some of these studies, 
writes, ‘Perhaps the increments of growth at the cellular level are dis- 
continuous, and proceed by starts and stops, but at the level of bodily 
measurement, even of single bones measured by X-rays, one can discern 
complete continuity, with a velocity that gradually vanes from one age 
to another The adolescent spurt is a constant phenomenon, and occurs 
m all children, though it vanes m intensity and duration from one child 
to another In boys it takes place, on the average, from 12^ to 1 5, and m 
girls about two years earlier, from lOJ to approximately 13 The peak 
height velocity reached averages about 4 inches per year in boys and a 
little less in girls , this is the rate at which the child was growing at about 
two years old The earlier occurrence of the spurt in girls is the 
reason why girls are bigger than boys from about lOJto I3years Boys 
are larger than girls by only 1-3 per cent in most body measurements 
before puberty, so that the girls’ adolescent growth spurt soon carries 
them ahead of the boys The boys catch up and pass the girls when 
their greater and probably more sustained adolescent spurt begins to 
take effect, and they finish some 10 per cent larger in most dimensions’ 
(pp 17-19) 

The term ‘spurt’ is, of course, to be taken m the context of the 
twenty-year-long development cycle that brings an infant to early 
adulthood But even on the day-to-day scale of experience, the ‘growth 
spurt can be a challenge to the growing child, partly because it con- 
stantly shifts the body image (one of the most fundamental sources of 
personal security, Schilder, 1951) and partly because of the individual 
differences in the phasing and rate of growth The problem of differ- 
ential times and rates of growth is particularly great with the learmng of 
adolescent sex-joles For example, consider three different boys entering 
on puberty If they are acquaintances, they are likely to find that they 
do this at widely different times They are also likely to respond with 
different attitudes, stemming from different models and early emotional 
experiences One boy may experience the bodily changes of puberty as 
deeply shameful, and try to conceal what has happened even from 
those closest to him Another may relieve the tensions of sexual develop- 
ment by frequent masturbation, related to a mixture of homosexual and 
heterosexual fantasy A third boy may immediately increase the 
intensity and variety of the heterosexual relationships that he has 
already established, and soon begin to engage in sexual intercourse 
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responsible behaviour, and building conscious values in harmony with 
an adequate scientific world-picture If this is in fact true, it would be 
understandable that large, relatively impersonal social organizations 
With problems of maintaining national standards of effectiveness should 
place greater emphasis on the knowledge and skills that fit their members 
for participation in the wider society, rather than those which are 
relevant to the family There are, of course, other reasons why schools 
and colleges have found it difficult to engage in sex education, and these 
will be discussed in a later section The educational implications of 
sexual development have to be placed in the context of development of 
the person as a whole This is the topic to which we now turn 


V. THE ADOLESCENT SEARCH FOR IDENTITY 

So far, we have been examining the impact of rapid physical growth on 
the developing personalities of adolescents, with special emphasis on 
the challenge of sexual development and learning The sex-role, one of 
the most important social roles, is strongly influenced by social learning, 
and IS mediated by a number of different persons, including parents, 
brothers, sisters, friends and others Between these persons, who serve 
as ‘models’ for Icarmng, there may well be contrast or conflict, since 
cultural diversity is the norm rather than the exception This raises 
important questions How do young people cope with these differ- 
ences? What implications do these contrasts and conflicts have for 
healthy individual development‘s 

In the second section of this chapter, pre adolescent social learning was 
discussed m terms of two themes the learning of social roles, which 
enable a person to play an acceptable part with others in a social 
situation, and the acquisition of a self concept, serving as an emotion- 
ally-charged central point of reference in social behaviour The se 
concept was seen as a person’s ability to reflect on his own attri utes an 
performance m relation to those of others The spontaneous tendency 
to relate one’s own activities to those of others, and to see to ring 
the two into balance when subjectively unacceptable discrpancies are 
noted, IS one of the more important, but often unrecognized, conditions 
of social learning In Charles Madge’s term, used in a different conlcT, 
it is part of ‘society in the mind’ (Madge, 1964) By the stage o ^ ° 
cence, it is often a centre of personal and social conflict wi 
desire for social conformity on the one side and an aspira lo 
individuality on the other This section attempts lo documcn 
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The Mundugumor, a tribe with a tradition of cannibalism, also expected 
much the same attitudes from men and women, but these were aggres- 
sive and suspicious The Tchambuli showed a more complex pattern 
They too had been cannibals m the recent past, and the pattern had 
then been one of male dominance But with the suppression of cannibal- 
ism by a Western colonial power, and the consequent weakening in the 
position of men in tribal life, the women had become more dominant 
Thus, the traditional Western pattern of male activity and female 
passivity had originally been expressed by the Tchambuli, but had 
latterly been reversed 

Mead has attempted to relate these findings to the sexual problems of 
Western industrial society (and particularly the United States) Her 
view is that beliefs in certain sexual attitudes and activities as ‘natural’ 
must be given up, and replaced by a recognition that these are matters 
of cultural standards, influenced by historical changes 

In more recent work (eg Tanner and Inhelder, 1960), Mead has 
placed greater emphasis on maturational stages, and has attempted to 
integrate three levels of analysis - the rather conservative processes of 
maturation linking human beings with the mfra-human, the more 
variable elements of salient zones on which attention focusses at different 
phases of growth (her views on this middle level are much influenced 
by psychoanalytic reconstructions of human development), and the 
level of attitude and behaviour that lends itself to modification by social 
learmng 


Tlus seems a promising approach, and the emphasis on differing 
eve s, wit varying degrees of freedom’ for the impact of learning, is 
one that has been used throughout this work A related, rather simpler 
approach is that of Robert Havighurst (1953) who uses the concept of 
developmental task’ This implies a set of required skills, forms of 
kn^ledge and attitudes, related to healthy human development 
The mne tasks for the adolescent period (12 to 18 years) include four 
that seem clearly linked with sexual growth They are (i) accepting one’s 
physique and a masculine or feminine role, (ii) establishing new rela- 
tions with age-mates of both sexes, (m) gaming emotional independence 
of parents and other adults , and (iv) preparing for marriage and family 


The educational system seems to have placed far more weight on the 
other five tasks achieving assurance of economic independence, select- 
ing and preparing for an occupaUon, developing intellectual skills and 
CO ncepts necessary for civic competence, desiring and achieving socially 
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But to return to the concept of identity It is perhaps not surprising 
that the psychologists who have devoted most attention to this are the 
clinical psychologists, like Erikson (1963), who are particularly sensitive 
to the problems of achieving independence in the face of the anxieties 
provoked by insecurity Erikson tends to move readily from identity as 
a state of integration of the higher-level schemata representing the self 
(in other words, the ‘ego’ of psychoanalytic writers) to a sense of identity 
as a person’s awareness of his own degree of integration or otherwise 
The following passage, from Childhood and Society (1963) gives both 
senses In discussing the developmental stage of early adolescence, 
Erikson writes, ‘The integration now taking place in the form of ego- 
identity is more than the sum of childhood identifications It is the 
accrued experience of the ego’s ability to integrate all identifications 
With the vicissitudes of the libido, with the aptitudes develope out o 
endowment, and with the opportunities offered in social roles The sense 
of ego identity, then, is the accrued confidence that the inner sameness 
and continuity prepared in the past are matched by the sameness and 
continuity of one’s meaning for others, as evidenced in t e tangi e 


promise of a ‘career” ’ (pp 261 - 262 ) 

It might be thought that the ‘ability to integrate all identifications s 
Itself no mean feat, but to have a three stage integration e . 

needs (libido), identifications with others and the “fPf , 
roles seems a major achievement Itis with this kind o ac , 

David Riesman (1951) has been particularly concerned in his 
autonomy In a strict sense, autonomy is indefinable, ecause 
tially takes the form of personal uniqueness But ® . 

towards giving us some sense of its meaning bydetaie i ^ 

the difference between autonomous activity and attitu es, ari 

more common patterns of social adjustment Riesman s m . |„ 

that autonomous activity is of great social impor 

satisfying for the person (though he is not in any way . nainful) 

thejoysofaform^ofactivitythatis often deeply dis^ 

Since autonomy requires unremitting intclhgen rlescnbes three 

settle for some form of social adjustment 

types of adjustment ‘tradition-direction, inner i | 

direction’ These are learned patterns ‘r/'^rlav that 

ments expressed in on-gomg roles J j or ‘other- 

no actual individual will be purely tra i i . ,5 using a 

directed’, even less is he likely to be among the millions 

first approximation to the complex trends th 
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clarify the conflict by looking at empirical studies of adolescent atti- 
tudes and behaviour, but even more by paying attention to the concepts 
used by behavioural scientists to study adolescents Our first problem is 
with the concepts that have to do with central functioning The most 
influential among these have been self, self-concept, and ego-identity 
Psychologists have been divided over the need to use concepts of this 
kind, and many of those who are experimentally inclined have done 
their best to avoid concepts that cannot be unequivocally linked with 
observable behaviour In our discussion here, we do not go this far, 
though It must be granted that the ‘anchoring’ of central concepts to 
observable behaviour provides a useful discipline, for it can seldom 
be sustained for long 


Once we fully accept the implications of social learning, and realize 
that socially related schemata and strategies are built up from social 
perception and interaction (often using the ‘short cut’ of observational 
learning from social models), we see that the self is inextricably linked 


with social relationships in its origins, and only extricates itself partially 
in reflective thought in later years This being so, one’s self is a social 
object (person) to the reflective schemata, and any terms coined to 
encompass the range of activities of this reflective activity are likely to 
be difficult to keep separate As Lynd puts it, m her perceptive study of 
shame and its connexion with the search for identity, ‘The self goes by 
many names, and the word self has many meanings Almost every 
psychologist has certain terms referring to the self he defines elabor- 
nQ« which he slips in as if everyone knew what they meant’ 
( ,p 166) And later, ‘Self and ego are still more slippery m usage 
The terms slide around like the shmy balls under glass m a child’s 
puzz e, w ich no matter how the board is tilted refuse to stay lodged m 
any particuhr hollows’ (p 167) It would be pleasant if one could 
parantee that this shppermess will be avoided here, but all that can 
be offered is a reason for this confusing state of affairs This is that the 
strategies and schemata that we infer from the observed behaviour 
(including verba reports) of others are mediated by our own strategies 
and schemata When we try to form a logic from the behaviour of others 
which psychologists, among other students of human behaviour are 
trying to achieve), we do so by virtue of our own reasoning abilities, 
into which we fit the data obtained from observation The tendency to 
attribute our own processes of reasoning to others, and especially to 
impute to others the reflective operations that we are ourselves using, 
has been called the psychologist’s fallacy 
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people may gam from the fluidity of modern society, and enjoy more 
independent and exciting lives, many others are bewildered and con- 
fused, and likely to become (to use his own key phrase) ‘insecure 
offenders’ 

Zweig (1963), in a study of a rather older and more privileged group - 
the university students of Oxford and Manchester - suggests that many 
students are under greater inner pressure to live up to complex and 
demanding standards He concludes, after examining the varied con 
ceptions of the ‘ideal student’, that students do attempt to live up to this 
conception, which is very personal in its emphasis on qualities of 
character (self confident, acceptably dominant, carefree, sociable, 
altruistic, able to control himself in the interests of his commitments) 
The difficulty of developing integration around such a high standard 
may indicate (Zweig considers) that the aims are too severe, too laden 
With cares and responsibility 

While Zweig does not go so far as to suggest that students are 
experiencing a crisis of identity, he certainly gives the impression that 
continued healthy development would take the form of a well balanced 
and integrated personality In this sense, he is at one with some of the 
other students of development One of his ‘tentative suggestions’ for 
improvement of the umversities is ‘an obligatory course of practical 
psychology, including training m relieving tension, and practical hints 

on uniting thought and feeling in integration of the personality (p 211) 

What happens, then, we are inclined to ask, if ego identity is not 
achieved? Riesman sets his concept of autonomy against the three 
forms of social adjustment Thus, if one has not achieved autonomy, 
one IS either an adjusted person or an anormc one (in Durkheim’s sense 
of being unable to fit in to a socially acceptable niche, but not autono- 
mous) Enkson sets his concept against role confusion, or di usion is 
takes several forms an escape into deviant roles (delinquent, ea m , 
hipster), an over-identification ^vlth celebrities, a loss of 


identity in a strong group of contemporaries, an 


anxious moving from 


group to group Some of these expressions 


of confusion seem closely 


akin to the self alienation extensively documented by romm m 
ber of influential studies (eg Fromm, 195^ In 1 ese ® ’ . 

alienation is classified as a pathological state of uncer am y 
authenticity of one’s experience Unlike ’ ''i.Lnn self- 
extreme of rejection of social expenence m favour o ' ivith- 

aliemtion is characterized by a flight to compulsi'C 
out others, the person feels empty, meaningless, an 
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of diverse individuals m social life In short, he is concerned primarily 
with a set of broad patterns that constitute diflerent types of ‘social 
character’ Each individual shows idiosyncratic variations from th s set 
of characters ) 

The tradition-directed character is one who is unreflectively guided 
by specific rituals and customs acquired by social learning from elders 
(whether parents, other adult relatives, tutors or older peers) These 
traditional forms of behaviour are not incompatible with deviance, but 
this will characteristically be followed by shame or guilt, and not by 
questioning the grounds for the tradition 
The inner-directed character has more flexibility, but is ‘gyro- 
scopically’ kept m balance by broad values acquired m the early years 
of life, in the family These values are not critically examined, but form 
the ends, to which varied means can be adapted 
The other-directed character is particularly sensitive to the current 
behaviour and attitudes of selected reference groups (these groups are, 
typically, peers with whom the person is m daily contact) Since these 
forms of behaviour will vary as a function of changes in the social 
environment (though the source of change can clearly not itself be 
other directed’), the other-directed character is extremely volatile 
To return to autonomy after this brief survey of the three mam forms 
of social adjustment, the autonomous person, as Riesman describes 
him, has been influenced by all these factors - tradition, family origins, 
an t e views of contemporaries - but has been able to transcend and 
integrate them 


The arguments used by Fromm. Riesman and Erikson have one 
impor ant point in common They see the achievement of ego-identity 
as of peat importance to healthy personal development The ‘crisis of 
1 en 1 y ( 0 use n son s striking phrase) brought about m adolescence 
th ® ° rapid and diverse change is considered by these 

eons s o e o t e pst importance in the study of social learning and 
deve opmen One of the criticisms that they have made of social 
radustrial society is that the adolescent may 

T ml / '"'T 'I™'* "'“ve imperceptibly from 

childhood to adulthood, p in the Samoan society of a past generation 
described so memorably by Mead (1928) Neither is he given the secur- 
ity of a dem cut ^nd dramatic transition from one age-group to another 
Fyvel (1963), for example, has analysed the changes in social structure, 
and in particular the changing role of the family, in these terms He 
concludes that while some of the more stable and intelligent young 
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recalled that this is one of the three levels of effective ego-identity 
mentioned by Erikson, the other two being the integration of identifica- 
tions, and the relating of identity to basic personality needs A pioneer- 
ing examination of role identity is provided by Foote and Cottrell 
(1955) in Identity and Interpersonal Competence This work takes a 
strongly mteractionist line, and sees identity as the motivational aspect 
of role-performance Interpersonal competence - or social skills as we 
term them here - is acquired, as Foote and Cottrell see the matter, by 
practice in role interaction, learning from the ‘feedback’ that is an 
established feature of social interaction generally Both Foote and 
Cottrell have become distinguished practitioners of role-playing as an 
educational method for improving interpersonal competence 
The most recent systematic study of role-identity is McCall and 
Simmons’ book Identities and Interactions (1966) This concept is 
defined as ‘the character and the role that an individual devises for 
himself as an occupant of a particular social position’ {op cit , p 67) 
The authors believe that a concept of this kind can be helpful in several 
ways it can account for the ‘fine texture’ of actual role performance and 
throw light on the varying criteria that people use for assessing their 
performances ‘In fact, they give the \try meaning to our daily routine, 
for they largely determine our interpretations of the situations, events, 
and other people we encounter By providing us with plans of action and 
systems of classification, our role-identities go far to determine the 
objects of our environment, their identity and meaning This is particu- 
larly true of persons as objects, both ourselves and others’ (pp 69-70) 

As this extract suggests, one of the functions of roIe-identities is to 
enable discriminations to be made, and not only to enable positions to 
be taken This is a point made earlier in the discussion of role-learning 
A person is not completely free to maintain any role-identity that he 
chooses, because it may not be acceptable to others who are holding 
certain expectations of his identity within the role Where a person s 
role-identity is accepted by others, we can speak (with McCall and 
Simmons) of role-support Adolescence can be seen in these terms as a 
particularly important phase of soaal learning, m which new rolc- 
identities, including the role-idcntity of ‘adolescent , are being ‘^sta 
hshed and claims to role-support are being made During t is pcrio , 
the nature and range of the roles open to a person become increasing y 
evident, and the subtle interaction of personal qualities (abilities and 
attitudes) and social factors becomes a matter for discussion and 
reflexion 
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alienated person is often a strong ‘conformist’, because the approval of 
his group IS the only source of ‘reality* for him 
It IS not surprising that these interrelated ‘identity* theories have been 
mniiential with laymen, to a greater degree than with professional 
psychologists The contrasts arc easily recognized m everyday experi- 
ence, and arc dramatic mthcir simplicity-autonomy versus adjustment, 
identity versus role diffusion, maturity versus self-alienation And 
since all of these theories allow ample scope for social learning and 
re-learmng, they are mehorist This is least true of Erikson, who is 
essentially a devclopmentalist, seeing the role of social factors as con- 
stituting either obstacles or opportunities for a deep-rooted process, but 
this still gives much room for improvement As he writes m Grow th and 
Crises of the Healthy Personality (1953), ‘We have learned not to stunt 
a child’s growing body with child labour, we must now learn not to 
break his growing spirit by making him the victim of our anxieties If 
we will only learn to let live, the plan for growth is all there * 

But IS It*’ The evidence for a developmental drive towards integration, 
or identity, is by no means clear The current emphasis m many scien- 
tific fields IS on systems of forces - and most of the psychological 
theories that are currently influential are inclined to stress the unity of 
personality There is no doubt whatever that many part-functions of the 
person have the properties of self-maintaining systems (e g Cannon’s 
studies of homeostatic mechanisms) But the tight mter-connexions of 
these part-systems are by no means clearly discernible on the level of, 
say, attitude formation and change, even though the various balance 
theories of Heider, Osgood, and Festinger have marshalled interesting 
evidence to show tendenciestowardsequilibnumamongthesestructures 
It seems that there are striking individual differences in the strength of 
the tendency towards equilibrium In some people, the integration is 
achieved at the expense of accommodation to the environment (e g m 
paranoid states, and, to some extent, in the ‘authoritarian personalities’ 
studied by Adorno el al , 1950) An important dimension in the assess- 
ment of persons is flexibility-ngidity (Cattell, 1957 and 1965, discussed 
by Warburton m Volume HI, Chapter 3) The ego-identity described 
by Enkson is one that is compatible with adequate reality-testing But 
the problem of combimng the necessary flexibility to cope with the 
characteristically high rate of change m modern social life with the 
achievement of identity is one that must not be underestimated 
A relatively recent topic of study m social psychology has been the 
linking of identity with effective performance within a role It will be 



Social Learning and Perspectives in Adolescence 365 

end of the dimension is characterized by high and persistent states of 
activation, highly sensitive to stimuli, it seems entirely possible that he 
would develop a number of defensive procedures to protect him from 
excessive irritation and uncertainty One of these might well be the 
systematic development of awareness, especially awareness of one’s own 
personality This, of course, would be ego identity 
Role identity, as we have seen, is a more specialized concept than 
ego-identity, and points to the coherence of a person s involvement in 
a single role Social skills can relate either to a person’s whole range of 
social relationships, focussing on his abilities m maintaining and 
developing these, or can refer, more narrowly, to competence m the 
social relationships required m the performance of a particular role In 
the next section, the development of social skills in adolescence will be 
further discussed 


VI THE DEVELOPMENT OF SOCIAL SKILLS IN 
ADOLESCENCE 

It may be useful to begin with some comments on some unfortunate 
associations of the word, skill, which may lead to misunderstandings 
the nature and implications of social skills Technical skills, of the kind 
involved in handling instruments, tools and physical materials, are very 
appropriately manipulative The skilled operator selects his materials to 
serve the ends that he chooses, or is committed to achieving He extends 
his perceptions with instruments, and his limbs with tools Every era t, 
from the humblest to the highest, has its own code of conduct Tools 
should be handled with care, instruments should be kept accurate, and 
materials selected and processed according to the job m hand This ® 
does not, however, concern itself with the interests or welfare of the 
materials, because they are inanimate The sole concern is wit t e 
competence of the performance, and extreme competence has a grace 

andbeauty ofits own, reflected m the outcome (see Chapter ) 

Social skills immediately raise the question are they manipu a i 
Is the skilled person really fnendly and concerned, or is Je assuming the 
outward behaviour in order to achieve his own purposes e in 

materials of the craftsman or the operator are not ^ ® ® ^ fhne/* 
questions But they loom very large in social life, , 

social relationships that are ‘diffuse* or ‘discretionary , ^ | ^ .■ 

These questions are not so oflen ashed .n ?' 

activities, where people are ^\orking together to a com 
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these activities, people are not looking at one another, but at the ways 
m which they hope to achieve a mutually satisfying outcome People, 
including children and adolescents, will recognize and value an effective 
organizer, a person who knows how to start things off, to keep them 
going along the right lines, to deal efTectivcly but acceptably with people 
who deviate or delay, and, not least, how to stop 
These skills have been extensively studied, especially by the socio- 
metric school, deriving from Moreno (Moreno, 1953; related succinctly 
to education in a British study by Evans, 1961) It is clear that they are 
closely related to opportunities for observing and practising them in a 
congenial but critical setting ‘Leadership training* has become an 
established feature of management and administrative education (e g 
Rice, 1966) and appears to have a definite, if limited, effectiveness 
Social skills, then, are properly named, and when the ways m which 
they are learned arc more fully and widely understood, it is less likely 
that their systematic study and cultivation will be seen as the encourage- 
ment of a manipulative. Machiavellian approach It is useful to make a 
rough distinction between social knowledge, or breadth of perspective, 
and effectiveness m social relationships This is analogous to the dis- 
tinction between input and output, between perception and motor 
activity, or ‘knowing about’ and ‘knowing how’ The growth of social 
knowledge, or perspective, will be considered first 

The mam change here in the period of adolescence is a great step 
forward in gaining a conceptual understanding of a social system, with 
different types of strata, including social classes, and vertical divisions 
into functional groupings, such as occupations TIus is typically the 
achievement of middle to late adolescence, and studies of occupational 
choice (e g Veness, 1962) and knowledge of social classes (Himmelweit 
et al , 1952) show that this understanding of the structure and function- 
ing of society still has far to go 

A corollary of the increased understanding of social organization is 
an interest m and growing knowledge of other societies, and the ways 
in which these compare with one’s own society These not only include 
contemporary societies, but societies as they have functioned at different 
times There is a growing knowledge of trends m social relationships in 
one s own society, and some of their possible implications 

This widening of perspective encounters formidable difficulties m 
achieving a reasonable sense of proportion and level of accuracy This 
IS because the social reality of modem society is enormously complex 
and volatile This makes understanding extremely difficult, even for an 
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objective professional observer (see, for example, the comments of 
Sampson in the revised edition of his Anatomy of Britain Today, 1965) 
The adolescent, by comparison, is a somewhat prejudiced amateur 

On the other hand, of course, these rapid changes in the social system 
of modern societies have focussed public attention on social structure 
and function, and the behavioural sciences are themselves the bene- 
ficiaries of this greater attention Slowly, as these sciences grow, and 
confidence is established in their contribution to our collective know- 
ledge, material is drawn from them to feed in to the educational system 
From formal lectures on civics, based on somewhat unreal assumptions 
about the amount of participation in public affairs required of the 
citizen, the schools have moved briskly to vigorous discussion, project 
work, and reading in social studies The process of systematic self- 
scrutiny (to use Foote and Cottrell’s phrase, 1955) is still in its early 
days in Britain But it is already clear that the appetite for learning 
about social life, m documentary and fictional form, is almost 
insatiable 

This growth of social perspectives supplements the earlier learning of 
the fine texture of roles in the immediate social groupings to which the 
child belongs There are probably few adolescents, even the most 
informed and intelligent, who are completely at ease m relating their 
own social groups systematically to the surrounding neighbourhood, 
the region of which this is a part, one’s own country, and finally the 
international society, in so far as it exists But the ability to integrate 
these social structures into a rough but coherent system seems to grow 
sharply (see references to Jahoda’s work in Chapter 14) 

Three limiting factors on the continued growth of perspective m 
adolescence seem to be (i) difficulty in co ordinating the rather large 
number of elements needed to handle information about a large, com- 
plex and changing social system This is an information processing 
problem, and only slow progress has been made in developing school 
subjects that will contribute significantly to its solution The lack of 
adequate methods of gathering and disseminating information means 
that most people ignore or seriously distort extremely important 
information about social change (ii) Part of the reason for this may be 
anxiety about confronting change, rather than the sheer inadequacy of 
our knowledge and systems of communication Fromm, in particular 
(1942, 1955) has drawn attention to the Tear of freedom* found in many 
large societies He sees this fear as being linked with the growih of 
authoritarnn rtgimcs, of simple polilKTi! ideologies and the forcihic 
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suppression, of social differences All of these have one thing m com- 
mon they promise to make life very much easier to understand This 
need for ‘cognitive simplicity* is by no means characteristic of all 
members of modern society, young or old, but is particularly often 
found m the type of personality that has been dubbed ‘the authoritarian 
personality’ (Adorno et al , 1950, summarized and discussed in both 
Brown, 1965 and Madge, 1963) The work associated with the study of 
this personality type draws attention to the close dependence of know- 
ledge and behaviour (iii) This leads to the third factor limiting the 
growth of social perspective, namely, the problem m modern societies of 
gaining balanced participation of their members m decision and imple- 
mentation of policy Where the person is not required, or encouraged, 
to exercise some form of responsibility in social, economic or political 
affairs, he has no incentive to develop a more complex perspective This 
does not mean that he may not develop the perspective first, and then 
demand the enlarged range of responsibility that he can now envisage 
But the relationship is two way 

We have not as yet considered the development of the ‘output’ skills 
of social conduct These can be summarized quite briefly First, the 
adolescent becomes more adept than the child at dealing with complex 
social situations for example switching rapidly in a large group from 
one role relationship to another without severe disturbance Second, 
he is less easily thrown off balance by unexpected changes m a social 
situation, because he has more flexible expectations and a wider 
behavioural repertoire within each social role, and greater ease in antici- 
pating breakdowns in social arrangements Third, he can deal effec 
tively with a larger number of situations, including situations involving 
‘strangers’ Fourthly, these skills enable him, usually in concert with a 
small group of friends, to initiate changes m social arrangements, often 
m the light of cogent criticisms of inadequacies m the existing arrange 
ments Fifth, he is able to sustain social interaction for a longer time 
without ‘dropping out of role’ 

Because of these developments in social skill, which are very evident 
to those adults who work closely with adolescents, the adolescent is 
permitted to enter groupings of adults on more or less equal terms 
The effectiveness of adolescent social skills, especially at the present 
time, commonly leads those adults who are not able to see the ‘fine 
texture of the behaviour of young people to make two mistakes First, 
they are inclined to exaggerate the degree of skill actually possessed by 
adolescents, and to expose them to situations that are so unpredictable 
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and demanding that the skills break down, and produce embarrassment 
and later difficulty This is most obviously seen m the area of personal 
relationships between the sexes Second, they are often over-defensive 
in the face of adolescent cnticisms of existing social arrangements and 
adolescent social initiative It seems important for adults to remember 
that young people are to a considerable extent self-trained in some of 
the more complex social skills They are by no means fully aware of the 
advantages of adult rituals and ceremonials, and often make ill-in- 
formed and superficial judgements about them Again, imtiatives taken 
by the relatively unskilled are likely to be somewhat unbalanced, and 
this is certainly true of many adolescent social initiatives, as any parent 
and teacher can testify 

These considerations serve as a reminder that the development of 
adolescent social skills is by no means systematic, and that often it is 
found that enlarged and critical social perspectives are not matched by 
equal achievements m social conduct (this is still true of adults, of 
course) The formal aspects of education have not shown much recogni- 
tion of the need for systematic development of these skills, and it is only 
very recently that social education has received some measure of official 
acceptance One of the major difficulties has been the problem of 
analysing, assessing and teaching social skills Progress has been slow, 
but there are very recent and encouraging indications of activity m the 
behavioural sciences, focussing particularly on analysis and measure- 
ment (e g Lunzer, 1967, Kelfmer Pringle, 1966, and, for a most inter- 
esting analysis of social skills m terms of complex motor skills, see 
Argyle, 1967) 

While the formal recognition of soaal skills and their development 
has been inadequate, their recognition by informal groupings of young 
people has been sustained and appreciative Have these groupings m 
fact grown into a relatively integrated ‘adolescent culture’, providing 
social education*^ 

VII. ADOLESCENT SOCIAL GROUPINGS 
The contrast between young and old is one of the most ancient social 
distinctions Non-litcrate societies commonly group their young men 
and women into a clearly demarcated section of tnbal socict> So the 
idea of a ‘sub-culture’ of adolescents is not in any sense an inicntion of 
twcntielh-ccntury industrial soaety If an>thing, it might be argued 
that the fragmentation of modem society is so great, owing to the 
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specialization of work for industrial and commercial purposes, that 
age-grades are less noticeable than m traditional societies 
This IS worth keeping in mind, because some of the comments on 
VoiUh culture’ are distinctly lacking m historical or sociological per- 
spective Frequently the contrast IS drawn between two or almost three 
generations and their experiences in growing to adulthood As if this 
were not restrictive enough, there is an additional tendency to idealize 
the past at the expense of the present 
The problem is, then, to get behind the welter of opinions to some 
reasonably well established facts about social groupings of young 
people Unfortunately there has, until recently, been a paucity of fact, 
and such studies as we have available are often cross-sections of a 
rapidly moving process, and include limited or unusual groupings (for 
example, the studies of delinquent sub cultures and the surveys of one 
particular age group, such as that of Douvan and Adelson) An inter- 
esting example of a small scale study that may have wide implications is 
Coleman’s recent study of ten high schools m the Chicago region 
(Coleman, 1961) 

Although Coleman calls his book Vie Adolescent Society it must not 
be supposed that modern society has produced a rigidly homogeneous 
sub culture to which most of its young people belong Coleman’s study 
has been purely exploratory, and concerned with the leadership roles 
among informal groupings of students m the ten high schools studied 
He has shown that although the schools vary quite markedly, with some 
of the student groups placing more weight on standards of scholarship 
than others, there is a tendency for the ‘peer groups’ in each school to 
produce a set of values and associated activities that are characteristic 
of the students rather than the school In other words, the picture that 
emerges from his study is akin in many respects to that drawn by 
industrial sociologists (e g Lupton, 1963) of the informal groupings of 
workers m modern factories and offices 

Coleman did not set out to test tbe hypothesis that there is a coherent 
adolescent society, with a certain amount of ‘pluralism’ m its values and 
activities, and his study leaves the matter rather open It is likely 
that broadly similar circumstances within different schools produce 
broadly similar responses from the students The contrast between the 
Weight placed by the school on educational achievement and the weight 
placed by the students on pleasant appearance, friendly personality, and 
not working too hard’ is a fairly familiar one (see the chapter in 
Volume III by Hargreaves which examines such value contrasts m 
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detail within one English school) In some respects, the question of 
whether a senes of peer groups can m some sense be regarded as a peer 
culture is rather like the question of the ‘reality’ of social classes in 
modern industrial society Both questions remain substantially un- 
answered 

The reason for this is partly a matter of definition As Gross showed 
(Gross, 1953) in an ingenious study of people’s perceptions of social 
stratification m Minneapolis, the form of the question often suggests a 
particular kind of answer, when the materials to which the question 
relates are rather complex and poorly integrated Thus, what appeared 
to be substantially similar questions about social stratification elicited 
very varied responses which were not at all amenable to reduction to a 
single overall scheme But although one is impressed by such evidence, 
it seems hkely that underneath this wide range of contextual reference 
(which we have called ‘the fine textured response’) there are broad 
themes of a more integral kind The problem is essentially one of 
showing the precise links between the broad integrative themes and the 
varied and sometimes contradictory responses 

In this task, the mass media play an interesting role in suggesting 
integrative themes of great specificity That is, their message is often of 
the most stereotyped nature, but they present their materials in very 
specific form This is most obviously so when the materials are sharply 
controversial or dramatic The Mod and Rocker disturbances of recent 
years, for example, were typically presented as characteristic of a whole 
age group, and not only of small and often deviant groupings 

This tendency of the media to ‘homogenize’ an otherwise rather 
ditfuse and fragmented grouping is very striking, and we must not forget 
that the media are not merely a response to perceived needs of the con- 
sumers and to the technical requirements of the media themselves (well 
discussed by Boorstin, 1963, and McLuhan, 1964) They are also, 
within limits, establishing norms and characteristic patterns of behaviour 

The limits are, it seems, rather narrow, since the influence of direct 
reference groups, such as families, school groups, and the peer groups 
themselves are strong This is brought out in a variety of studies, and 
particularly in the extensive survey of American adolescents conducted 
by Douvan and Adelson Here, the rootedness of these young people in 
a solid culture of family and neighbourhood was very evident, and 
there was a clear-cut sex difference of quite a traditional form That is, 
the boys emphasized autonomy - the achieving of personal indepen- 
dence - while the girls emphasized the achievement of success m 
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personal relationships This survey showed that adolescents in a nation- 
wide sample showed broadly the same aspirations and attitudes What, 
then, are we to make of all this’ Are adolescents gaming a relatively 
unified perspective m a youth culture, which is given up as they grow 
older and move into more fragmented groups of young adults’ The 
answer is by no means clear It seems likely that the factors producing 
similarity between young people are not interactive in nature, or the 
result of common social norms imposed on young people by outside 
social agents, such as parents, or teachers The probable answer lies m 
the common social situation of young people They are not so much 
responding to one another, as to the developmental tasks described in 
an earlier section 

It would be unwise to sharpen this discussion overmuch, by claiming 
that an influence such as peer group norms is completely unimportant, 
or that developmental tasks are really nothing but group roles taken on 
by adolescents as aspiring members of a ‘youth culture’ These factors 
are all of some importance, and the research studies so far have done 
little more than show the diversity of the factors operating m adolescent 
social learmng Not much can be said as yet about the relative strength 
of these factors The only doubt that we have been trying to cast is on 
the conception of a cohesive ‘society’ of several million adolescents, 
actively shaping a set of social institutions which m some sense stand 
outside or against the institutions of the larger society 
And by stressing the ‘common situation’ of adolescents, one does not 
wish to deny the extraordinary diversity of attitudes and behaviour 
found among young people Obviously such comparative terms as 
‘similar’ and ‘different imply a point of reference and a scale of measure- 
ment One of our mam difficulties m looking at adolescents is that we 
lack a generally agreed set of reference points and scaling units In this 
respect, as observers of adolescents, we are like adolescents themselves 
The reference points are most easily found m the immediate groupings 
of crowds, gangs and smaller friendship groups (well documented in a 
recent book on adolescent reference groups by the Shenfs, Shenf and 
Shenf, 1964) 


VIII EDUCATIONAL IMPLICATIONS 

What arc the educational implication of the foregoing discussion’ 
Perhaps the most important implication is that the teacher is reminded, 
m some detail, that he is dealing with a complex, developing individual 
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- a person whose development is capable of systematic study because it 
IS m part a deep-seated process of maturation But linked with this 
process of maturation is a set of processes of learning which also display 
discernible regularities We have focussed here on social learning, 
showing some of its bewildenng complexities but continually attempt- 
ing to delineate patterns in the processes At a high level of abstraction, 
It IS possible to talk of being ‘moulded’ by ‘Society’ But at the grass- 
roots level on which the child and the adolescent actually live, ‘Society’ 
is a diverse, often contradictory set of pressures and opportunities Part 
of It has been learned, in the form of knowledge and skills clustering 
around social roles That most central, warm and private part of the 
person - his self-concept - has been profoundly influenced by his social 
experience and in turn shapes his altitudes to his experience 
All of this occurs whether the school puts ‘social education’ into its 
curriculum or not But if teachers are lacking m understanding of social 
learning in adolescence, they may find two disturbing things occurring 
First, they may find that the familiar supports that have enabled the 
curriculum of the school to be taught reasonably effectively are under- 
mined by changes in the attitudes and values acquired by pupils from 
other parts of the social system By failing to recognize that these 
changes are part of social learning, the teacher may be reduced to 
condemning the process without having any influence on it Second, 
many adolescents are bewildered by their own physical and psycho- 
logical development, and by the social changes that they see taking place 
around them They often seek advice from those that they see as having 
more knowledge and skill than themselves And if the school makes no 
provision for such needs, other agencies may find it profitable to offer 
some kind of provision Thus, Hemming (1960) shows the vast amount 
of juformaJ social education thai js beji\p provided bv comics and 
magazines, often by people who have no claim to be qualified to deal 
with the problems m which they become involved This is particularly 
noticeable with sex education Schofield (1965), in his recent and exten- 
sive survey of adolescent sexual attitudes and behaviour, to which we 
have already briefly referred, notes, ‘In view of all the discussion about 
sex education in recent years, it was surposing to find so many teenagers 
who said they were never taught about sex at school A possible explana- 
tion is that the teachers think they arc giving sex education but the 
adolescents do not recognize it as such . . Sex education, when it 
occurred, seemed to concentrate on biological and physiological matters 
and seemed to be unrelated to human affaint Nearly half the boys 
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(47 per cent) and girls (43 per cent) felt they should have been told 

more about sex at school’ (p 249) 

Although vve have been rather sceptical of the view that adolescents 
are in imminent danger of ‘alienation* and almost wholly immersed in 
an adolescent society, there is evidence that schools are often found 
deeply unsatisfying by older pupils In infant and junior schools, a great 
deal has been done to encourage individual and group participation m 
school activities But the secondary school, and particularly the gram- 
mar school, seem to have found it extremely difficult to involve pupils 
m these ways The key to this problem is, m our view, the provision of 
facilities for increasing competence A study of the leisure activities of 
young people shows that they seem to be heavily committed to self- 
deiinition, self-expression and self extension The emphasis placed on 
self m this context is by no means incompatible with group participa- 
tion When schools are seen as places where one can grow, places which 
are open to challenge while offering some measure of security, teachers 
will be astomshed at the energies and skills that are released 
Having said this, it must be granted that there are formidable 
obstacles to offering these challenges to growth, unless they take forms 
which are well established, and which have been readily granted to the 
school by the surrounding society An example of this latter is provided 
by the Duke of Edinburgh’s Award scheme, which encourages the 
development of physical skills with moral implications That is, the 
difficulties that the young person encounters in developing the skills of 
boating, rock climbing, or pot-holing present more than technical 
challenges They also confront a person with his own fears and insuf- 
ficiencies In Britain, more than most other countries, perhaps, the 
school has been seen as a place that can justifiably set opportunities of 
this kind before the boy or girl But even the most enthusiastic advocate 
of these activities would not claim that they are a complete social and 
moral education 

Returning to the need for sex education, it is clear that there are a 
number of cogent reasons why schools should find it difficult to teach 
the knowledge and skills relevant to sexual development Many teachers 
are not sure about the nature of their ‘mandate* from parents on these 
emotionally charged matters The education and training of teachers, 
and the rather formal nature of their role, together with the tendency to 
organize the curriculum into examinable ‘subjects’, create difficulties for 
sex education 

The difficulty has been met m a number of ways One is to make a 
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clear distinction between topics which the school can appropriately 
teach, and those which should be left to other agencies, particularly the 
parents Another is to select a number of aspects of sex education which 
can be linked with established subjects and to teach these aspects in the 
usual way Human reproduction, for example, can be taught as a part of 
biology, and becomes either an aspect of human anatomy and physi- 
ology, or an aspect of mammalian reproductive processes Another way 
IS to broaden the whole theme of sex education, and to talk of ‘educa- 
tion in personal relationships* Sexual learmng then becomes an 
integral part of social learning, with particular emphasis on the implica- 
tions of sexual attitudes and behaviour for family life, and friendship 

The exploration of personal relationships requires considerable 
delicacy on the part of the teaching stalf One effective procedure has 
been to distinguish between relatively straightforward matters of fact, 
which can be presented in books or formal teaching sessions of the 
traditional kind, and matters of belief and opinion, where personal 
experience must be respected The educational methods that can be 
used m this latter area include informal discussion groups (well described 
m Abercrombie, 1960, and Miles, 1959) and role-playing (described m 
Klein, 1961) On a more personal level, individual counselling can be 
provided by schools, m the way that it has been provided on a modest 
scale m the school psychological service Some of the more forward- 
looking education authorities are already appointing teacher/counsel- 
lors, and universities and colleges of education are beginning to offer 
special courses for this new teaching role Perhaps the best title for this 
IS social education 

Although sexual education in adolescence has often been considered 
as the vital centre of these developments in social education, a wider 
yj£‘}y vs that schovh and must Ta-thmk a good deaJ of 

their current activities, and not merely see social education as a euphem- 
ism for sexual education As this chapter has attempted to show, social 
learning is broader than sexual development, and any attempt to reduce 
one to the other would be disturbing and distorting But, as so often m 
discussing these matters, one discerns a note of exhortation creeping m 
This IS a warning to us to round off the discussion and to attempt a 
summary and concluding comments 


IX. SUMMARY 

The approach taken m this chapter has been to state a number of 
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problems and to attempt to throw light on them This has been difficult 
for several reasons The problems of how young people learn to cope 
with the society of which they are members arc innumerable, and selec- 
tion of key problems is itself a problem Having selected some problems 
for study, it is found that our knowledge is slight, and not the least 
difficulty IS to find ways of studying the complex processes of role- 
learning and forming a self concept The appropriate terms for describ- 
ing these processes have proved a source of some confusion, and 
particularly the concept of ‘identification*, which has been discussed at 
some length 

The two themes of the chapter have already been stated - the role of 
the self-concept in guiding and reinforcing social attitudes and activities 
and the function of social roles, and social skills, m enabling the grow- 
ing person to participate m social situations with appropriate efiective- 
ness (including the ability to keep an appropriate ‘role distance’, a point 
effectively discussed by Goffman, 1961) Each of these themes has shown 
certain patterns and possibilities 

In the first, there is the possibility of acquiring some measure of 
autonomy The development of autonomy, as the concept itself implies, 
IS essentially one of becoming a particular bnd of person, rather than 
a mere social functionary, once of the less recognizable ‘faces m the 
crowd’ (Riesman, 1952) As Fromm, Riesman and others have been at 
pains to point out, autonomy is not easily achieved By far the commoner 
human condition is that of social adjustment to the currently prevailing 
norms and customs Some persons are neither adjusted nor autonomous 
They are m Durkheim’s striking term, anomic - unable either to 
transcend their social condition or to accept it with effectiveness and 
good grace Social adjustment, although it may be dismissed on the 
common sense level as ‘conformity*, has many diverse modes, since 
the established patterns of social behaviour vary even in relatively 
stable and traditional society In a volatile and highly differentiated 
society such as our own, adjustment must always be related to the social 
models to which the adjustment has taken place 
This diversity is characteristic of the human condition Even m times 
of social stability and strong tradition, there are patterns of deviance 
One of the factors accounting for these wide individual differences is 
the human ability to represent one’s experience — one’s reactions to 
objects and events and not only the objects and events themselves This 
incorporation of a world within the person, a world which is ‘personal’ 
but to which one can have attitudes just as one does to the other world, 
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makes possible the enormous degree of individuality that, if not freely 
revealed m the dramas and rituals of everyday life, lurks beneath the 
enforced routines 

It would be impossible to have a self-concept without the roles that 
one performs in social relationships with others This was the great 
insight of Cooley and G H Mead, among others the realization of the 
extraordinary extent to which one’s personal behaviour and self- 
concept are built from public materials, and especially from language. 

Once formed, the self-concept performs a two-fold function It not 
only serves to bring the person into relation with others by processes of 
social comparison It also enables the person to become aware of his 
individuality and of the possibility of modifying others by persuasion or 
calculated coercion These contacts with others are expressed through 
social roles The other side of social learmng, then, is the acquisition of 
role behaviour, which starts in a humble way with mutations, immediate 
and then deferred, and then moves to the more complex level of identi- 
fication with the experience of significant others Role behaviour and 
the self-concept are closely linked, as we have shown But since one 
stresses the actual pattern of activity or interaction into which a person 
enters m a particular type of social situation, and the other refers to his 
immediate conception of himself m relation to others, the contrast is 
made, and worth maintaining m the organization of the discussion in 
this chapter 

Role-behaviour is related to guiding social norms The self-concept is 
linked with personal values How are the two Jinked ? This is the story 
of the growth of morality The treatment of tlus very complex topic 
(perhaps the most difficult m the whole realm of developmental psychol- 
ogy! because of the status of the concepts involved m the study) was 
focussed on the work of Piaget In the two part section, Piaget’s attempt 
to show that personal norms are at first the child’s literal interpretations 
of the standards of the adults m authority over him (typically, his 
parents) and that they then became meJIoued into equitable stand- 
ards as a result of co-operative interaction with his peers ^\as first dis- 
cussed, and then set m relation to later work 

The importance of morality for social de\cIopment is that the person 
IS able, through a personal morality, to make judgements m his o«ti 
right which arc, nc\erthcless, social in implication Tins is not only 
obviously true of the ethic of the socially adjusted, which is clearly 
taken over from other members of the society, but also true, though 
much less obMously, of the clhic of autonom) This is based on a 
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conception of ‘right relationships* which may go directly counter to the 
established social morality (as with the cthic of Jesus or of Socrates) It 
would, therefore, be unreasonable to say that such an ethic is m some 
way derived from ‘Society as it would be at its best*. These novel ethics 
arc genuine human achievements of the highest order But they arc, as 
we have remarked, social in implication They reach forward to a state 
of social order that has not yet been attained Just as an understanding 
of physical relationships must be learned before even the most original 
and radical inventions are possible, and the invention then implies the 
understanding of physical relationships, so an understanding of social 
relationships is necessary for the development of social and moral 
innovations 

To say this is not to try to force a Pyrrhic victory for social learning 
m the face of achievements which seem at first sight to be uniquely 
individual It is, rather, an attempt to show the ubiquity of social, 
as of physical learning The one is concerned with ways m which 
objects can be conceived and manipulated, and not only with the set 
currently observable The other secs the ways m which persons and roles 
can be conceived and formed into viable relationships 
The Freudian position, which we briefly discussed, is that moral 
development is focussed on certain human needs of a socially challeng- 
ing nature These are sex and aggression Every social order, however 
simple, has to make arrangements for dealing with these potentially 
anarchic forms of human behaviour Part of the defence against these 
impulses, Freud argues, is m the structure of society, m the taboos 
which regulate sex and aggression A more interesting part lies below 
the surface of the individual consciousness, m the form of ‘complexes* 
of inhibition, learned m the very early years of life The specific forms of 
control postulated by Freud, and the nature of the sanctions reinforcing 
the controls (and particularly the threat of castration) were regarded 
somewhat sceptically m our discussion, but the strategic importance of sex 
and aggression in social, especially moral, learning was readily accepted 
Physical development in adolescence brings with it the possibility of 
more effective physical aggression, through enhanced size and strength 
This has been traditionally obvious in the development of boys, and 
penal codes have set adolescence as the point at which physical aggres- 
sion begins to be sanctioned severely In recent years, with the relative 
emancipation of women, not only politically but also socially and 
educationally, the size and strength of girls has been notably increasing, 
and new patterns of female delinquency are slowly emerging 
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In the discussion of these matters in this chapter, aggression was given 
relatively little attention, and the available space was spent on looking 
in some detail at the vicissitudes of sexual development 

The extraordinary individuality of sexual development was noted 
and discussed Tliere seem to be two reasons for this in the first place, 
the complexity of the whole process, and its delicate interrelationships 
with other biological sub systems, requires a good deal of individuality 
In a species as individual and complex as the human species, it is usually 
seen that every aspect of physical development is individual, though 
broad species-wide patterns of development can be discerned 

In the second place, the degree of privacy accorded to sexual develop 
ment, even in the twentieth century, is high Where commumcation 
between individuals is relatively inhibited, there is a good deal of room 
for divergence in practice, even when persons are motivated to conform 
to what they believe to be the current practice and belief 

This latter point is of considerable importance Although sexual 
behaviour and attitudes are surrounded by inhibitions, this by no means 
indicates a lack of social concern with these areas of human behaviour 
Quite the opposite To a great extent, the tendency to regard sexual 
matters as private is one way of keeping them out of the important areas 
of public behaviour 

One of the mam themes of psychoanalytic theory has been the dis 
ruptive effect of sexual development on the sense of personal integration 
or identity The two fold approach of the first part of the chapter was 
resumed in the last part, and a number of viewpoints on the identity’ 
crisis of adolescence were described and discussed Although the issue 
was considered real and important, some doubt was expressed as to the 
desirable degree of integration m the individual personality While it 
seems undeniable that an integrated personality is one with less conflict, 
a greater likelihood of achieving a balanced output of activities and 
greater stability, it is possible to set the advantages of diversity, dialectic, 
and specialized effectiveness against it The problem is, of course, that 
integration and differenliation cannot be simultaneously maximized, 
so that one must consider, at any gi\cn le\el of performance the 
advantages of development along one line rather than another It is 
persuasive to argue, as many critics of modern society have done, that 
the technological systems of industnal and commercial organizations 
have forced an unremitting differentiation on people m their working 
hours, and that some measure of integration is a crying need of our 
unbalanced social s>stcm But, looking at sucli evidence as is avadaWe 



380 Development m Hitman Learnms 

on (he problem of identity, it is by no means dear that specialization 
must be halted, so that a strong sense of cgo-identity can be more com- 
monly experienced 

While this point is intensely controversial, the acquisition of dTective 
social skills IS not It is generally agreed that the ability to engage in 
effective relationships with others is of great personal and social value 
But the relationship between social skills and a sense of ego identity is a 
close one, and there are implications for identity m social skills 
For example, it might be argued that one of the most valuable forms 
of social skill IS the ability to cope effectively with unexpected situations 
the occasion when a vital member of a group is inexplicably absent, or 
delayed, the serious and embarrassing breach of social convention, the 
imasioa of a group^s pmscy bynojsc or an offensive odour It may well 
be that such skill is built up within well established social roles by 
experiencing the inevitable vicissitudes of social life But it may prove 
to be the man who can transcend his role, who is a ‘person in his own 
right’, who can cope, while the social specialist cannot If this is so, it 
would account for the emphasis being placed on identity at the present 
time, when social situations are tending to be fluid, and the complexity 
of our social life throws up frequent accidents 
At this point, the discussion turned to social skills and their relation- 
ship with adolescent groupings, most of which are spontaneous and 
informal It was agreed that these groups meet a number of needs which 
more formal and enduring institutions are not particularly well fitted to 
meet at the present time These include the provision of a sense of 
solidarity, protection m an unfamiliar social environment, the pro- 
vision of guidelines which are continually revised to meet changing 
circumstances, and the opportunity to experiment at moderate risk 
Tins said, It was feit that (he ‘adolescent society' has been over- 
emphasized by some writers There has been a tendency for ‘social 
impressionists’, writing about the young people of modern industrial 
society, to piece together sundry fragments of evidence to produce a 
sharply drawn picture of an alienated, intensely conformist adolescent 
society - almost a complete foreign country m the middle of that ruled 
by the older generation Recent surveys, and other reasonably system 
atic and comprehensive studies show the strong influence of established 
social forms 

Finally, the educational implications of social learning in childhood 
and adolescence were discussed The main need was seen to be the lack 
of systematic help to pupils and students m the development of social 
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skills and self insight The traditional themes of formal education have 
been the uses of language and number, and the development of basic 
technical skills Social skills and self-msight, and particularly the full 
understanding of sexual needs, have been left to parents, siblings or 
informal sources of information, such as friends, books and papers 
By the end of adolescence, even in tlw most favourable circumstances, 
a good deal of uncertainty, frustration and concern about one’s com- 
petence remain, to provide some of the dramas of adulthood But the 
main shape of the person as a social being has been clearly delineated, 
and the characteristic preferences for social roles and for personal styles 
of playing them are established If the child is father to the man, perhaps 
the adolescent has come close enough to his own adult state to be his 
brother But the richness and variety of our society are so great that 
brothers do not always recognize one another 
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Programmed Instruction 

H. KAY 

I. INTRODUCTION 

This chapter is primarily about a communication system The air 
passenger in the lounge of the jet aircraft or the housewife in her own 
lounge watching television are everyday examples of how we use com- 
munication systems today The school child sitting m his class of forty 
watching his teacher write on the blackboard is another example - but 
it may seem closer to the nineteenth than the twentieth century Why 
should so much teaching have this old fashioned look*^ Interest in all 
forms of communication has so dominated our century that it is sur- 
prising we have not many new ways of instructing It would seem as if 
new instruments - the projector, the television programme, the tape 
recorder - were so attractive m themselves that we have been satisfied 
to use them in the same way as the standard chalk and talk method 
Their use was almost an end in itself, not a means to some goal 

It IS one of the achievements of programmed instruction that it 
reverses this trend, and places the emphasis upon what is received 
rather than upon what is transmitted The criterion for programmed 
instruction is whether a student has understood and learned, not how 
Wittily he was instructed It is worth considering briefly how this 
accords with general ideas of communication 
One of man's most obvious achievements is the flexibility of his com 
munication systems Nearly all animals can communicate in some form 
With other members of their species but this is usually over a limited 
range of events When man invented an abstract form of symbols he 
Widened both the range of subjects he could discuss and the means that 
could be used to send and receive information It was some time before 
the implications were appreciated and, for example, printing developed 
More recently we have had a spate of developments m radio, television, 
and artificial satellite transmissions where the receiver of the message is 
often unknown to the sender These are all examples of an increasing 
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tendency to use what the communication engineer cites as open-ended 
systems - where messages from one source reach an unspecified number 
of receivers, who m their turn need communicate nothing back to the 
sender This is not, of course, a teaching system and may be contrasted 
with the early tutorial or Socratic method which has held pride of place 
in educational theories But as the number of students in the world has 
increased teachers have found themselves accepting responsibility for 
larger and larger classes, and educational theory m its turn has accepted 
that students are being taught m these situations It is not always easy 
to demonstrate this point convincingly, for it is not enough to show that 
students have learned Much learning occurs m everyday life that is 
accidental or incidental, and certainly not taught The efficiency of 
classroom teaching, particularly where it is closest to the open-ended 
communication system, may be much less than is imagined One psy- 
chologist who looked at it m the 1950s was clear m his own mind that it 
was less, for it failed to meet the elementary criteria that he had found 
essential in his own laboratory experiments He therefore set out to 
design a method that would meet these criteria - the linear programme 
of Professor Skinner was the result (Skinner, 1954) 


II. DIFFERENT FORMS OF PROGRAMMES 


1 Linear programmes 

Skinner’s was not the first teaching machine and programme but it is 
useful to consider it first because it was designed as a complete system 
To rectify the deficiencies he saw in the classroom Skinner propose 
that a text should be prepared with (he following characteristics 

1 Material is divided into a senes of small but related steps 


(named frames) , 

2 Each frame gives information (o a student and requires him to 
make an overt, usually a wrillen response (Skinner calls this a 

constructed response ) . 

3 As soon as a student has responded he is given the correct 

answer. , 

4 Because the steps are small the material can be uritlen so that 
students have every opportunity of making correct ■'“P'j"'” 
Skinner contends that giving the correct answer reinforces a student s 
correct response (Only correct responses can be reinforced in this 
way ) 

5 A student works through the text at his otsn pace 
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tendency to use what the communication engineer cites as open-ended 
systems — where messages from one source reach an unspecified number 
of receivers, who in their turn need communicate nothing back to the 
sender This is not, of course, a teaching system and may be contrasted 
with the early tutorial or Socratic method which has held pride of place 
m educational theories But as the number of students in the world has 
increased teachers have found themselves accepting responsibility for 
larger and larger classes, and educational theory m its turn has accepted 
that students are being taught in these situations It is not always easy 
to demonstrate this point convincingly, for it is not enough to show that 
students have learned Much learning occurs in everyday life that is 
accidental or incidental, and certainly not taught The efficiency of 
classroom teaching, particularly where it is closest to the open-ended 
communication system, may be much less than is imagined One psy- 
chologist who looked at it in the 1950s was clear in his own mind that it 
was less, for it failed to meet the elementary cntena that he had found 
essential in his own laboratory experiments He therefore set out to 
design a method that would meet these criteria - the linear programme 
of Professor Skinner was the result (Skinner, 1954) 

II. DIFFERENT FORMS OF PROGRAMMES 
I Linear programmes 

Skinner’s was not the first teaching machine and programme but it is 
useful to consider it first because it was designed as a complete system 
To rectify the deficiencies he saw in the classroom Skinner proposed 
that a text should be prepared with the following characteristics 

1 Material is divided into a senes of small but related steps 
(named frames) 

1 Each frame gives information to a student and requires him to 
make an overt, usually a written response (Skinner calls this a 
constructed response ) 

3 As soon as a student has responded he is given the correct 
answer 

4 Because the steps arc small the material can be written so that 
students have every opportunity of making correct responses 
Skinner contends that giving the correct answer reinforces a student’s 
correct response (Only correct responses can be rcmforced in this 
way) 

5 A student works through the text at his own pace 



388 Development m Human Leojnwg 

The heart of Skinner’s method is that a student understands the 
material sufficiently well to respond correctly to each frame, and that 
he has the response immediately rewarded (reinforced) The theoretical 
issue of how far this is a reinforcement procedure strictly comparable 
with the food reinforcement given to a hungry animal m an operant 
conditioning experiment is debated by some psychologists (Lumsdaine, 
1962 Kay, 1964), nevertheless, it would be agreed by nearly all that 
irrespective of the niceties of the theoretical argument, the method is a 
good one and has every chance of success Indeed, some teachers might 
well claim to try to do much the same with their present classes Skinner, 
however, is laying stress upon individual instruction within the class- 
room and to this end would use teaching machines to assist m con- 
trolling student behaviour With a machine a response has to be made 
before receiving the correct answer and advancing to the next frame We 
should be clear that a teaching machine for use with a linear programme 
is the simplest of devices for presenting frames and recording a response 
It consists of little more than a plastic box, transparent cover and foam 
rubber rollers and usually requires no electrical power 
The question arises whether a machine is necessary with a linear 
programme since it is obvious that the heart of this system lies m the 
programme Many linear progiammes have been published m book 
form, with several frames printed on each page and the answer generally 
on the following page Programmes m this form have demonstrably 
taught efficiently, as did Hartley’s on logarithms (Hartley, 1964) When 
this was being evaluated it was presented in simple booklets to second- 
dary modern school children m their ordinary classrooms The children 
made relatively few errors and showed a high degree of learning on both 
immediate and later retention tests The administrative convenience of 
handling, say, thirty books against thirty machines m a classroom is 
obvious enough 

But booklets have limitations Hartley noted that some of his children 
had ‘cheated’ when working with them, that is, they had looked up 
some answers and written them in as their own responses The consen- 
sus of evidence indicates that this behaviour handicaps learning, and 
seems to be largely a carry over from a test situation where a pupil takes 
it as read that he is on trial, not the programme The machine not only 
prevents deliberate ‘cheating’, it prevents self-deception where a student 
indulges m a look ahead on the pretext of confirming a response that 
he IS convinced he was going to make once he has seen the answer Such 
behaviour, only too easy with a book, is controlled by a machine 



Prog} ammed Instruction 389 

Again, children, of all ages find a machine has a novelty value, and 
It gives the impression of being designed for a student’s individual 
use 

A linear programme of the Skinner type is written then to conform 
to certain principles derived from the laboratory It does raise certain 
theoretical issues for the psychologist The procedure of telling a 
student that he is correct as soon as he has made a response is an 
acceptable principle to nearly all learning theories, but for psychologists 
who regard such confirmation as a form of knowledge of results it is not 
necessary, as it is for Skinner, that all responses should be correct to be 
beneficial From Skinner’s point of view a wrong response cannot be 
reinforced, but from the standpoint of knowledge of results a student 
can derive information by being informed that his response is wrong, 
and to this extent he may learn It was the desire to make more use of 
error responses that created the branching type of programme 

2 Branching programmes 

Learning from programmes is intended to be a full time activity, 
designed to function with the maximum participation from a student 
He cannot go to sleep or the whole operation immediately stops It 
may seem an obvious question to ask whether more use could not be 
made of students’ responses Where they are correct it is assumed a 
student has understood, but where a mistake has been made might it 
not give some indication of that individual student’s difficulty This is 
the reasoning behind branching programmes, where the particular 
sequence of frames is not fixed as in linear sequences but is partly deter- 
mined by a student’s responses More material is presented on each 
frame than m the linear programme and at the end a direct question is 
asked Responses are often restncted by making a student select one of 
several possible responses, each of which is associated with a difierent 
frame The student selects the frame, and, if he is correct he will be told 
so, and further information will then be presented In Figure Hb) this 
would correspond to choosing Frame 6 from Frame 3 But if a slu ent 
chooses a wrong response, as illustrated by Frames 4 or 5, e in s 
there an explanation why his response is wrong and the precedmg 
information in the mam frame is reviewed to clanfy the problem He 
IS then told to return to the mam frame and mahe another attempt 

It was objected that giving a student multiplc^choice answers from 
which he had to choose would confuse him, in so far as he would be 
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exposed to both right and wrong responses Results have not sup- 
ported the objection, for students have learned efficiently with this 
method It should be pointed out (hat the alternative responses are 
carefully chosen to diagnose possible difficulties of students, and to 
provide further explanation why these responses arc not satisfactory. 
On the debit side it will be appreciated that a student has to select his 
response from a limited number of choices - generally two or three It 
may happen that different students who choose the same answer do so 
for different reasons but receive the same explanation Or they may have 
been forced into selecting one particular answer because it seemed the 
least objectionable for them It is not therefore strictly accurate to 
speak as if this choice necessarily represents the particular difficulty of 
an indn'idnai ihnugh it usuaiiy^oes 

3 Skip-branchins programmes 

It should be mentioned that constructed responses may be used with 
branching programmes, just as multi choice questions may be used 
With linear programmes Indeed Presscy, who first used teaching 
machines in the 1920s based his machines on multi-choice questions but 
made each student continue responding to each question until correct, 
and only then did the machine advance to the next frame All students 
withPressey’s machine saw the same material m a linear sequence 
When constructed responses are used with a branching sequence a 
slightly different system known as skip branching is followed Here, 
after a student has made his response, he is shown the correct answer, 
and he acts as his own comparator If he is right he continues in the 
mam sequence of frames - the ‘A’ frames m Figure 1(c) - but if he is 
wrong he is branched into a sub-sequence, the ‘B’ frames This sub- 
sequence does not attempt to deal with the specific difficulty of any one 
student it assumes that the mam sequence frame has failed to com- 
municate satisfactorily and it attempt^ to explain the material more 
simply and m greater detail In one respect it is very much like using a 
linear programme within a branching programme 
This skip technique is now becoming much more widespread with 
both branching and linear programme.^ A student is presented with a 
frame that is primarily for diagnostic purposes If he shows that he 
already has the necessary knowledge he is directed to a frame much 
further on m the programme, if he has not, he is presented with the 
intervening frames to ensure that when he does reach that critical point 
m the programme he will understand the material 
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(c) Sktp Branching Programme 


Figure 1 Three types of programmes 

4 Machines and book s presenting branching programmes 
There are now several standard machines for presenting branching 
programmes and these arc fair/y compfcx devices Machines such as the 
AutoTutor or GrundyTutor use a back projection system uith a 
35 mm film on a screen size of about 7 in x 9in At the end of a 
frame, a student is asked a direct question and each possible answer is 
identified with a particular key The student presses the kc> whose 
letter corresponds with the response he thinks is correct, and the 
machine automatically advances the programme to thit frame, there 
IS a return key for taking the programme back to the preceding frame 
when the student has made a wrong choice Most students cnjo> 
working With these machines for they are cas> to opente, the> arc 
quick in action and there is a very definite feeling of exploration as a 
student finds out whether he Juis selected correcth The) arc a little 
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noisy, especially if several arc operating m one room, and alas, by 
educational standards, they arc expensive, being over £200 
Branching programmes can also be presented m book forms - the 
so called scrambled books In tlicsc books the pages are numbered 
sequentially but the branching is achieved by giving page numbers to 
the alternative answers to questions Thus a student finds himself having 
to select one answer from, say pagcs42, 48, 53 He selects his response, 
turns to the page to find out whether he is right or wrong, and is there 
given further information relevant to his particular answer The system 
does control behaviour in so far as it ensures that students follow the 
material in the prescribed order, but it is an awkward method of reading 
a book There is too the objection that applies to all multi choice 
branching a student may select one of the alternative frames but as 
soon as he sees that he is wrong, he merely returns to the master frame 
to make another choice instead of reading the explanation This can be 
partly overcome by writing frames in such a way that it is not immedi- 
ately obvious the wrong choice has been made, for example, by ex- 
plaimng the mental steps that have led to this choice before pointing 
out the error On the whole scrambled books seem an ingenious attempt 
to control the presentation of a programme, but they may not be a 
permanent contribution 

in PRINCIPLES OF PROGRAMME CONSTRUCTION 

1 Programming not tied to one specific psychological theory 
In the early days of programming much was made of the differences 
between linear and branching systems, mainly because they were 
derived from different psychological schools of thought Today many 
programmera, particularly in. Britain, would stress the similarities more 
than the differences and indeed some programmes are being written 
containing both linear and branching sequences 

We will consider, briefly, what is common to all types of program- 
ming, and how the emphasis m programming has changed m the light 
of recent experiences 

Both linear and branching programmes require a student to behave 
in a certain way and aim to teach by controlling that behaviour The 
size of step may vary but both systems ensure that the instruction has 
been received and understood The programme is designed to be 
administered to an individual student, it caters for his response and 
provides him with an answer He may proceed at his own pace, and 
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spend just as Jong as he wishes on a frame (Experience has shown that 
students are, m fact, influenced by the speed of other students when 
they are in the same classroom, even when they are working on different 
programmes ) Above all programmes are written so that students may 
understand the material The aim here is not to baffle a student with a 
display of erudition, but to climb the stairs of knowledge step by step 
Where students fail to make a particular step then the programme has 
failed and must be rewritten (see later ‘Evaluation’) 


2 Conditioning 

Different systems may have been devised to accord with different 
laboratory procedures or theoretical ideas but there are relatively few 
instances where it would be possible to predict that learning would take 
place according to one system and would not according to the other 
Indeed the closer one examines the different formulations the more 
they appear alike Conditioning procedures, both classical and operant, 
are established primarily by manipulating spatial and temporal con- 
tinguities, that is to say they take the two most important dimensions of 
our physical world and demonstrate that they have a pronounced effect 
upon a biological organism It is hardly surprising A biological evolu- 
tionary mechanism is an adaptive system, and is therefore naturally 
sensitive to the physical space that surrounds it and the sequence of 
events that happen to it But of course there is no reason why it should 
learn from reacting to these events Conditioning experiments demon- 
strate that orgamsms do leam but of course they do not tell us why they 
learn They are descriptive studies In Skinner’s studies (operant con- 
ditioning) an ammal presses a lever, it receives food at once and it 
subsequently demonstrates that it has learned to do this by pressing t e 
lever immediately it is put m the same situation Similarly with t e 
classical studies of conditioning where no response is demande o t e 
animal at the beginning of training The bell rings and food is pro- 
duced before the animal responds Nevertheless, the temporal con- 
tiguity of the conditioned stimulus (the bell) and the unconditioned 
stimulus (the food) will eventually produce the conditioned response 


(salivation) , ^ 

In neither instances have we an explanation why the nervous system 
of the animal which records and initiates the responses in e con 
tioning studies should be influenced in its retention an earning 
them by the giving of food What is the tie up between the stomach and 
tlie brain? Theories have tried to find it in the postulation of driie 
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(Hull, 1943), or in the hunger motivation of the animal that is satisfied 
by food and therefore terminates its goal seeking behaviour (Deutsch, 
1960) These are attempts to understand the evidence as we have it 
today and we have to accept the limitations of this kind of explanation. 
We cannot say at present what particular role the actual eating or 
digesting of food plays in this complex activity of the central nervous 
system, and on the other hand there are examples where organisms will 
learn m situations where no food is eaten 

3 Feedback and convniimcatton systems 
In the mam, then, conditioning studies give the exact situation under 
which learning will take place but are essentially descriptive of what 
happens The same may be said of Thorndike’s Law of Effect (Thorndike, 
1911) together with his subsequent invocation of knowledge of results 
(see review by Annett, 1961) Thorndike’s law which states that 
responses ‘which are accompanied or closely followed by satisfaction* 
to an organism will be strengthened and repeated on later occasions 
anticipates Skinner’s practical demonstrations of operant conditioning 
and Its application m programmed learning 
One difficulty here is that knowledge of results has two (at least) quite 
different functions On the one hand it may be motivating, as when we 
encourage a student by telling him his response is successful But the 
other role of knowledge of results is informational and ties up closely 
with communication concepts It indicates to a performer both how he 
has responded and how he should modify his actions The skilled per- 
former and the trainee need to rely upon such information to monitor 
responses In a teaching system we are trying to use knowledge of a 
student’s results as a guide to presenting material We wish to modify 
our subiect matter on this basis of how far he is., or is not., understanding 
our presentation An appropriate functional model is shown in Figure 
2 Material is drawn from a subject matter store, and displayed in 
frames to a student, who then has to respond The student’s response 
is an essential link m the system, for it not only ensures that the material 
has been received and understood but, where it has not, it allows 
appropriate action to be taken It is important that we appreciate that 
the basic functional system is much the same m both simple and sophis- 
ticated teaching systems When we try to evaluate a student’s response 
we need to place it in relation to the rest of his performance and have a 
set or decision rules to determine our next choice of subject matter In 
the norm'll teacher class situation all this has to be done on the spur of 
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the moment and is based largely on the teacher’s experience, knowledge 
of his class, and awareness of the complexity of his material With 
simple linear programmes this is achieved in the early stages of prepara- 
tion - the evaluative stage - by analysing students’ responses and 
modifying the size of individual frames, order of presentation, type of 
explanation, and so on With more sophisticated adaptive systems, 
which range at present from branching programmes to computer 
assisted methods, modification to the programme is taking place 
throughout an individual student’s learning Indeed with a fully adap- 
tive system a student is rewriting the programme to meet his own 
requirements Here the system depends upon the student’s responses, 
to determine both when and what it will present 



Figure 2 Closed loop system of teaching This attempts to control teaching 
by ensuring that the information transmitted to the student has been received 
and understood The material to be taught is adapted on the basis ot tne 
student s responses From Teaching Machines and their Use in Industry, by 
H Kay, J Annctt and M E Sime 


It IS m this sense that the teaching machine system operates as a 
closed loop system, and as ne saw in the introduction, is m 
contrast to so many trends m present communication me o s 
rely upon open loop systems Radio, television, hrge scale lecture 
halls allow one speaker or source to address vast atidicuccs, oflcn with 
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little or no indication how far the information has been received Some- 
times efforts are made to close the loop by follow-up studies on sample 
audiences but m general the larger and wider the audience the more 
difficult It IS to record the feedback The teaching machine system has 
reversed this trend and made feedback an essential feature m the system 
But we should note that whilst the communication model is excellent at 
describing a situation where information is received and understood, it 
may be objected that it has nothing to say about learning It was not 
designed to do so, nor does it As with the conditioning studies it 
describes the situation under which learning will take place and it is 
unambiguous m setting forward its criteria for efficient teaching But 
as with the other formulations it cannot say why learning has taken 
place, only that these conditions are advantageous for its occurrence 

4 Parallel lines of thinking m different systems 
This IS one reason why many workers, such as the writer, do not feel 
it IS necessary m programming to identify with any one school of 
thought, for there is substantial agreement between them about ideal 
conditions for learmng When we examine the different theories it is 
apparent that each would predict, for its own reasons, that program- 
ming would be favourable for efficient learning This is brought out in 
Table I S-R Theory stresses the significance of immediate reinforce- 
ment, Thorndike would have emphasized immediate knowledge of 
results, information theory would view programmes as a controlled 
feedback system, whilst pedagogy has its model of presentation -answer 
- confirmation It is not our purpose here to examine in detail these 
parallel lines of thought Phenomena may, of course, be described from 
several different standpoints which, at this level, are not mutually 
exclusive But programming systems have presented the theoretically 
minded psychologist with a controlled and delineated situation, within 
which it is possible to examine these various formulations The obvious 
question is under which conditions will the different theories predict 
different results It is our contention that these are not so numerous as 
we might think One example would be in the case of an error response, 
which would not be reinforced from the standpoint of operant con- 
ditiomng To this extent Skinner would predict no learning, whereas a 
commumcation model or knowledge of results would argue that 
information had been received and that some learning would occur 
Here the theories would predict differently but even so it is recognized 
that learning is more efficient with positive than with negative instances 
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5 Accent upon programme preparation 
In the early programmes the accent seemed to be upon frame writing, 
as this was the new feature The most marked change m programming 
has been a shift m emphasis to the initial preparation of programmes 
Today the stress is upon analysing what exactly the programme is to 
teach, and ascertaining what are the initial abilities and knowledge of 
the students These are exact exercises It is not enough to put forward 
some general description of what the students are supposed to know at 
the end of the course This has to be considered in detail , for example, 
what will a student be expected to do when he has finished a pro- 
gramme? what questions should he be able to answer? what tasks will 
he have to carry out? This anticipated final behaviour has to be 
rigorously defined 

Programming is now seen as a carefully prepared exercise in which 
subject matter is scrutinized to ensure that it is relevant and sufficient 
for the task m hand It is then arranged into a logical teaching sequence, 
and here again various techmques are used to verify that the best 
sequence of material has been set out An early suggestion was the 
RULEG system of Evans, Homme, and Glaser (1960) The name - rule 
and example - is derived from the practice of putting forward a rule, or 
principle, with a full technical defimtion, followed by an example of it 
Thomas et al (1963) have proposed a useful extension of this procedure 
in which the arrangement of rules into a programme sequence is 
achieved by means of a matrix system It is worth considering their 
procedure as a useful suggestion m itself and as a striking example of 
the detailed care that has to go into the preparation of programmes 
The authors distinguish between concepts and rules They accept the 
dictionary defimtion of concepts - ‘an idea of a class of objects, a general 
notion’ - and they point out that this is taught by defining the relevant 
characteristics and relationships These are called rules As an illustra- 
tion the authors consider the concept of expansion and the various 
rules making up this concept such as most materials expand when 
heated, most materials contract when cooled, expansion is a function 
of temperature variation, and so on Concepts may be subtle and 
complicated and often several rules will be required to embrace them 
A programmer has to ensure that he has identified all the necessary 
rules, and that he has broken down each one into the simplest form 
This is not easy 

The rules are then arranged into a programme sequence and their 
relationship to each other is examined by means of a matrix The rules 
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are numbered consecutively so that they may be easily identified A 
sheet of squared paper is used with as many squares on each side of the 
paper as there are rules In Figure 3, for the sake of simplicity, only ten 
rules are considered, and their numbers are written m serial order 
along the diagonal line of squares Tlie relationship between the rules 
IS then examined If there is a relationship between say rule 1 and 2 it is 
indicated in square {a) according to a predetermined key It is worth- 
while distinguishing between an association and a discrimination and 
this can be indicated by using different codes If there is no relationship 
between rules 1 and 2 square {a) is left blank The relationship between 
the other rules is then examined, a relationship between rules 1 and 3 
would be marked in square (h) , and between 1 and 4 in square (c), and 
so on All the rules are considered in turn {d) indicates a relationship 
between rules 3 and 5, (e) between 5 and 9 In the completed matrix the 
two halves are mirror images of one another, the lower providing a 
check on each relationship 
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Figures Construction of matrix After Thomas e/ of, 1963 

It will be noticed that if each rule is related to the next then all the 
squares adjacent to the diagonal wiH be marked This would be ideal, but 
in practice other relationships between different rules will also exist 
Where wc ha\c a set of relationships a number of adjacent squares will 
be marked and this gives a pictorial representation of this ‘concept 
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area’. The matrix has many such uses m indicating where an inadequate 
sequence of rules has been attempted and can be rectified, where differ- 
ent orders may be examined, and where gaps occur because some rules 
have been omitted 

Thomas and his co-workers suggest that the use of a flow diagram 
may assist in the detailed planning of frames The rules are plotted into 
actual frames and the programmer has to decide how many will be 
needed to teach each rule It is recommended that the programmer 
should first try to express the rule in a general statement and then 
illustrate it m subsequent frames The programmer allows for frames 
where he may have to assist a student by prompts or cues, and he also 
records m a flow diagram the location of revision frames 
We have discussed the matrix and flow diagram system m some 
detail because it is an example of one of the more elaborate program- 
ming methods, which aims to assist the imtial writing of frames by a 
more careful analysis of the matenal that should be put into them In 
practice, it has been found useful at many stages m programme prepara- 
tion, for It provides a framework - in two senses Like a set of plans for 
a building it is not only the guide to its construction but a most useful 
check that the final result does adhere to the original concept This is 
relevant, for programmes have a tendency to stretch into longer and 
longer versions, particularly as a result of evaluation tests The matrix 
and flow diagrams are a guide to the shape and size of what was 
envisaged against what has been achieved * 

6 Exa/uatiofi 

Programmes are claiming to be able to teach without the intervention 
of a human teacher This is challenging and therefore there should be 
good evidence that a programme can meet such a criterion It is here 
that the evaluation stage is essential, for where a programme has been 
fully evaluated one can state the speafications that it meets Evalua- 
tion is a guarantee of the programme’s effectiveness (Hartley, 1963) 

We are here concerned with what is sometimes called internal 
evaluation: that is, the testing and subsequent revising of a programme 
m an attempt to improve its teaching efficiency This is contrasted with 
external oaluation where a programme is compared with other recog- 
nized teaching methods whose efficiency may or may not be known - 
generally not Internal evaluation is an attempt to make maximum 

‘ Alternative principles to RULEG include ‘Discovery’,* Guided Discovery’, etc 
See discussion by Peel m Chapter 10, Section VI 



Programmed I/isti action 40 1 

use of feedback information A first draft of a programme is adminis- 
tered to a few students and ob\ious difficulties are corrected These are 
frames which have been written cumbersomely, where the intention is 
ambiguous, where questions may be misinterpreted and where one 
frame may cause subsequent errors to later frames The amended pro- 
gramme is then given to a number of students, often m a classroom 
situation, and afterwards a test of what has been learned is adminis- 
tered The analysis of responses is more than a matter of adding up how 
many errors have been made Such a total may give some indication of 
how suitable the programme is for the standard of student (to take the 
extreme case, a programme where every student had got every frame 
right or every frame wrong would indicate that it was hopelessly out of 
keeping with the student’s initial abilities) But the analysis attempts to 
see whether particular frames are causing difficulties, what is their 
nature and whether they lead to future errors Often a mistake on one 
frame can only be removed by rewriting earlier frames 
Where linear programmes are being used the feedback at the evalua- 
tion stage IS the only means of adapting the programme to student 
needs It becomes extremely important that the programme should 
match the abilities of the students and for this reason it is often advo- 
cated that a pre-test of the student’s knowledge should be given before 
the evaluation study The pre-test is particularly useful where students 
have had widely different expenence in a subject Without it, teaching 
might be wrongly attributed to the programme, and it is often difficult 
to understand a student’s performance without this background 
information Where the time between the beginning and end of a pro- 
gramme IS a matter of weeks or more, it is simplest and most informa- 
tive to use the same examination for the pre- and post-test 
When evaluation has been earned out the following details may be 
given m the introduction to the programme and they serve admirably to 
identify it They are a specification for the programme (cf Hartley, 
1963, Rothkopf, 1963) 

1 The characteristics of the population for whom the programme 
IS intended This should give the scholastic background if school- 
children, their age, their IQ range, or where relevant their attain- 
ment levels, say m reading or mathematical ability 

2 The initial knowledge required by the students 

3 A statement of what the programme aims to teach together 
with a final performance test for students 
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4 The scores obtained in the evaluation studies by similar popula- 
tions of students These scores are sometimes summarized in the form 
of, say, 85/80, meamng that there were 85 per cent or more correct 
responses to all the frames in the programme and 80 per cent was the 
average score on the final test 

5 Further characteristics of the programme - how long it takes to 
give, how it may best be administered, etc 

It need hardly be added that the proportion of programmes giving 
these particulars is, so far, very limited 

IV. RESEARCH RESULTS 

A great deal of research has been done over a comparatively short time 
and this m itself is one of the successes of programmed instruction It 
has focussed interest upon teaching, upon what is achieved and by what 
methods The results are varied and the following points are only a 
selection from them 

1 Influence of social factors upon research 
It has to be remembered that research studies with programmed 
instruction, particularly when conducted with schoolchildren, take 
place against a continuing background of standard educational methods 
The research findings are therefore influenced by numerous social 
factors that cannot always be controlled by the experimenter For 
example, the majority of studies involve relatively short programmes, 
extending to only a few lessons Students appreciate that these are 
novel situations and respond to the novelty It is significant that their 
attitudes towards working with programmes are more favourable with 
the shorter than with the longer sequences As yet it must be admitted 
there are insufficient studies with longer programmes Popham (see 
Schramm, 1962) noted that his group of sixth-grade children regarded 
the continuous use of machines as monotonous, while Hartley (196^ 
mentions that as his logarithm programme was revised and increased 
m length there was a ‘decline m popularity’ Dick (1963) after using 
continuously a 3,512 frame programme reports neutral attitudes from 
his students, though Klaus and Deterlme (Deterhne, 1962) with a 1,600 
frame programme, and Deterhne (1962), found favourable opinions 
By contrast, it is fair to say that with shorter studies some 70 to 90 per 
cent of subjects have responded favourably towards programmed 
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instruction (eg Jones and Sawyer, 1949, Skinner and Holland, 1958, 
Crowder and Zachert, 1960, Feidhusen, 1961, Smith, 1962, Hughes' 
1962) 

2 The effectiveness of programmes 

A substantial majority of results show that programmed instruction 
does teach successfully, that is to say, a variety of findings indicate that 
programmes have taught what they aimed to teach, or that they have 
taught the material in shorter time or to a higher level of efficiency than 
more conventional methods There was an early tendency for research 
to concentrate upon comparing programmed instruction with human 
teachers, but this is not a particularly profitable form of study There is 
no ‘standard human teacher’ for the comparison and the whole 
approach may be queried on the grounds that either the programmed 
instruction itself or the teacher are atypical - we might expect a good 
programme to beat a bad teacher and vice versa But for what it is 
worth programmed instruction came out well enough in these studies, 
indeed so well that experienced research workers were surprised at such 
clear cut results (see Kay era/, 1963, Hartley, 1963) 

More basic research examined specific issues such as whether pro- 
grammes had met their criteria, the kind of difficulties students had run 
into, how well the material was retained, how far students who had 
completed programmes did m fact understand the subject matter, and 
so on On these counts programmed instruction was successful 

One of the most useful attributes of programmed instruction is that 
student responses are numerous enough to provide a wealth of data for 
analysis For example, research is examining such variables as the size 
of frames, the mode of responding, the transfer from programmed 
learning to future work, and the relationship between error rate in 
responding to the programme and subsequent retention and under- 
standing Early programmes attempted to reduce error rate to a mini- 
mum but It has not always followed that students have learned best 
from programmes where they made the least number of errors And to 
date we have no experiments where students have tried to learn from a 
programme m which they have made a very large number of errors, say 
50 per cent or more 

One obvious method of reducing error rate is to keep the size of step 
as small as possible There are many definitions of step size such as the 
number of words in a frame, number of steps to cover a body of 
material, number of different responses in a programme and number of 
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errors per section of programme There is general agreement that the 
smaller the step size the longer time a student will take over the pro- 
gramme, but results are not clear-cut that learning will be more elfective 
Again early programmes emphasized the importance of students 
making overt responses, and intuitively many of us felt this emphasis 
upon the active participation of a student was desirable Yet when com- 
parisons have been made between overt and covert (not observable) 
responding to programmes there have been no clear trends in results, 
except that covert responses took a shorter time (Evans et al , 1959, 
Eigen et al , 1962) It should also be noted that in some cases where 
overt responding did achieve significantly better test results (Poppleton 
and Austwick, 1964, Krumboltz and Weisman, 1962) the time taken on 
the programme was longer, making it difficult to compare directly the 
two response modes 

Similar problems arose between constructed and multi-choice 
response modes Again there seemed a prion grounds for favouring a 
constructed response and it was pointed out that confronting students 
with wrong answers might confuse them But comparison studies have 
not favoured either mode This seems another instance where firmly 
held opinions, when put to the test, have not been substantiated 

3 The use of programmes with normal classroom instruction 
There is a tendency to contrast the result of programmed instruction 
with those of human teachers as if they were necessarily opposed This 
IS not so and though programmes may have to function m situations 
where no human teachers are available, an important issue is how far 
programmed instruction can contnbute to more effective teaching when 
used m conjunction with human teachem Results are encouraging In a 
well controlled study by the Navy (Walhs, 1964) the theoretical work 
for a four-week electronics course was taught by three different systems 
standard teaching machines, human instructors, and ‘integrated pro- 
grammed instruction’ where tutonals and active guidance from an 
instructor officer supplemented programmed instruction In this third 
group tujcc as many students were under the control of one teacher as 
m thestandard teaching group The proportion of tuition time allocated 
to the integrated programmed instruction group was 42 per cent to 
programmed instruction, 30 per cent to laboratory and 28 per cent to 
class tutonals (The authors suggest optimal times could be 40 per cent, 
40 per cent and 20 per cent respectively ) The results were most signi- 
ficanlly m favour of the integrated programmed instruction group, and 
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in spile of leaching Iwice as many sludenis Ihe melhod was favoured by 
Ihe inslruclor This mtegralion of old and new melhods is mosl 
encouraging and should be further explored 

4 Linear and branching programmes 
Much early research was devoted to comparing the effectiveness of 
these two kinds of programme, in the expectation that one form would 
be shown to be better than the other, or to be more suitable for some 
subjects or students Again it is not the most profitable of comparisons 
for whilst it IS obvious that a poor example of, say, a linear programme 
should not be classed against a good example of a branching pro- 
gramme, it IS not clear how we ascertain that each example is of equal 
merit within its own class On the whole nothing startling resulted from 
these studies both systems were found to teach successfully, neither 
showing an overall superiority over the other Linear programmes were 
favoured for teaching students of similar abilities who were begmmng a 
subject, and, conversely, branching programmes saved time where 
student abilities m a particular subject differed widely The simpler the 
material the more the tendency to use linear programmes This is one 
reason why linear programmes have been more widely used with 
younger children, though this tendency has been further influenced by 
the actual difficulty of teaching a young child to use a branching system 
The linear programme can be presented very simply m book form when 
one page is given to each frame, and it has been used m this way with 
mentally retarded children At present there are many more linear than 
branching programmes, though it should be stressed that the trend is 
now to mi nimi ze the distinction between the two systems and even to 
include both within the same programme 

5 Subject matter 

A glance at a volume such as ‘Programmes ’63’ (Hanson, 1963) would 
seem to reveal that an enormous range of educational subjects has been 
programmed There is every kind of title both in the arts, sciences and 
technology But first impressions ofthese data may be misleading When 
we see a programme listed it rarely means that a whole syllabus m that 
subject has been programmed, rather that there are available a limited 
number of programmed lessons There are notable exceptions to this, 
and they are increasing, but there are many short sequences because in 
the first stages programmers were often trying to examine whether it 
was possible to write a programme m a particular subject The answer 
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has nearly always been positive and indeed the interest now is mainly m 
trying to write programmes which differ not so much in their content as 
m their presentation and teaching aims It was a popular belief at first 
that programmes would be ideal for teaching factual material with a 
mass of details requiring rote learning They do teach this material 
efficiently but their success has been greater with subjects requiring 
understanding This is leading workers to attempt more ambitious 
programmes such as the teaching of formal logic or the improvement of 
art appreciation by increasing a student's ability to make subtle dis- 
criminations (Hanson, 1963) In these programmes the accent is upon 
creativity, and the aim is for a student to be able to generalize and 
transfer the teaching to widely different situations (Cartier, 1964) It 
will be appreciated that if programmes are successful in this aim then 
they are meeting some of the most rigorous criteria of teaching 


V, IMPLICATIONS FOR THE FUTURE 
1 Per ardua ad aha “> 

Programmes are not testing students but trying to facilitate their learn- 
ing The question is often asked whether this will teach anything beyond 
the immediate material For many years education has supported the 
idea that there is something virtuous m overcoming a difficulty per 
ardua can become a maxim no matter what the goal But anything can 
be made difficult Teachers are not complimented for making a subject 
difficult for their students Today there is so much knowledge to be 
gained, so many new ideas to be understood that every student needs to 
progress as far as possible along the road of knowledge The query 
arises whether he will go further if he is taught m such a way that he 
understands each step and has confidence in his ability to respond 
correctly, or whether he should be brought face to face with the ‘uncut’ 
problem and left to solve it for himself A wealth of issues lies here On 
the one hand, if the student never faces a problem in his tuition will he 
inevitably fail when on his own? On the other if a student is not being 
guided in the kind of problems he tackles, how far is he being taught*^ 
No teacher throws problems indiscriminately to his student 
Programmed instruction has something positive to offer It can com- 
pare the effects of different methods of teaching without the interven- 
tion of that incalculable variable, the personality of the teacher And 
because it has such a complete record of a student’s progress different 
procedures can be accurately compared The implications of this are 
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not always fully realized For example, it is sometimes said that the 
good teacher will break down material into digestible umts of informa- 
tion, ensure participation of students through questiomng, reward 
correct responses by approval and concentrate on the slower learners 
(an extract from a recent governmental committee report) This is true 
Provided his class is not an impossible size, a ‘good teacher’ will teach 
by these means, but any average programme will do this as a matter of 
course, even to ensuring that the slower learners are able to respond 
And programmed instruction will provide much more information for 
future guidance, for responses are available for every frame in the pro- 
gramme The difficulty of a later lesson can be compared with that of an 
earlier, and the progress of students of different abilities can be accur- 
ately assessed The mean or medium score may not give a true indication 
of what IS happemng Hartley (1964, 1965) in his analysis of percentage 
errors for his branching and linear programmes compared the scores 
for the 1st and 3rd quartile ranges He found that as students worked 
through a programme the error rate for both quartiles decreased with his 
branching programme, but increased for the linear programme This in- 
crease was attributable largely to the scores in the 3rd quartile This 
kind of interesting finding may be expected when we make a detailed 
analysis of errors Here the explanation may be that fewer errors 
were made m the later lessons of the branching programme because 
the material was getting easier, but m view of the fact that this did not 
happen m the parallel linear programme it is more probable that all 
subjects had adjusted to the branching programme and were performing 
more efficiently m the later lessons This result also raises the question 
that It may be possible with some programmes to produce a propor- 
tionately greater improvement m the response scores of the poorer 
thsn Hi those of the better sii/dejits We wj}} eoas^der thjs 
point further for it could be a significant contribution to teaching 

2 A teaching aim 

We accept that learning is highly correlated with IQ scores, and in- 
deed whatever is or is not implied by IQ it is m several respects synony- 
mous with learning ability But teaching is directed learning, that is, 
directed m terms of who shall leam and what shall be learned Above 
all It IS directed m the sense that it is something more than accidental or 
incidental learning For this reason teaching should not be prepared to 
accept the high correlation between IQ and learning as inevitable If no 
teaching occurs it will remain It has to be seen as a challenge in which 
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the teacher is trying to enable all students to learn and where many 
weaker students will be guided to reach a higher level of performance 
than they would otherwise achieve It would seem that it is here that 
programmed instruction could excel, for it can both diagnose its pro- 
gress and accurately examine all difficulties Doubts have been expressed 
that programmed instruction is learning made easy and that it pro- 
vides no traimng for a student to meet the difficulties that will inevitably 
confront him But this view fails to take m the whole scene Programmed 
instruction should be used to take students as far as they are capable of 
progressing, and the hope is that they will journey beyond the limits 
that are set at present It may be that eventually the good students also 
will go beyond their present limits and that the correlation between IQ 
and learning ability will remain, this would be acceptable provided both 
weak and good students have been taught to a higher level than they 
would have achieved unaided 

An example of teaching improvement was demonstrated to the 
writer in a local school for ESN children The headmaster with untir- 
ing devotion had written and produced reading programmes for his 
classes It was impressive to see his children m action They were 
obviously interested in their repeated successes and were keen to get on 
with their ‘reading’ Records are now being kept over several years to 
examine how far the reading age of the pupils does change as a result of 
programmed methods 

3 Group machines 

These are early days for programmed instruction and it would be 
misleading to regard our present examples as representing some per- 
manent form Programming is an empirical exercise and one of its 
contnbutions has been to make us take a hard look at how we are 
teaching Many fundamental questions are being asked about teaching 
machines that might well have been asked earlier about standard 
teaching procedures, for example, programming has forced upon us 
the distinction between having a store of information and an efficient 
means of communicating, and has put the stress upon the students’ 
reception and not upon the teacher It would seem to the writer to be 
too early yet to make general statements, forecasting that programmed 
instruction will enjoy greater success with retarded learners than with 
gifted students, or even with scientific and technical subjects rather than 
With the arts Future systems may differ very much from the present 
For example, programmes at present are designed for individual use 
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and students proceed at their own pace But if control over teaching is 
effective it may well be possible to present the programme to a whole 
group and allow individual members facilities for responding This 
requires a form of mechanized classroom, and experiments are already 
being undertaken with this system, as m the Psychology Department at 
Sheffield Umversity Several features of standard programmes are 
changed, notably that in the group situation some form of pacing is 
introduced, that is, each frame is exposed for a certain length of time 
and students have to make their responses within that time Experi- 
ments to date suggest that control is maintained, students have learned 
successfully and it is possible for even a casual observer to detect at 
once where a programme is proving difficult or where an individual 
student cannot cope (Moore, 1967) 

Again another form of group study is where pairs of students are 
working together upon one programme Children discuss problems 
and explain points about the programme to each other Early results 
have been encouraging (Dick, 1963) Several workers in Britain such 
as Leith (1964) have examined the effects upon learmng of pairing 
students who are of markedly different abilities and have found bene- 
ficial results Hartley (personal commumcation) is currently comparing 
the progress of students who have been paired together because of their 
different abilities with pairs of similar abilities Early results indicate 
differences m the rate of progress of these groups This is the kind of 
learmng situation that can be effectively examined by programmed 
instruction 

4 Computer assisted instruction 

Turmng to more lavish equipment, there have been several experi- 
ments, mostly American, using computers to teach a class of students 
The best known are PLATO (Programmed Logic for Automatic 
Teaching Operations) and CLASS (Computer-based Laboratory for 
Automated School Systems) The central computer operating at high 
speed and with a large capacity has the time to handle the responses of 
each individual student (Coulson, 1962) This is still an extravagant 
way of employing computers, but with the introduction of smaller com- 
puters this line of development is likely to increase 
The writer believes that the small scale computer offers the most 
exciting and practical possibility of controlling teaching Whereas 
present sjstcms have to rely upon the student’s response to a parti- 
cular question to determine whether leaching has been successful, the 



410 Development in Human Learning 

computer can base its assessment upon a succession of responses One 
of the best-known of these adaptive machines is SAKI (Self-organizing 
Automatic Keyboard Imtructor) devised by Pask (1960) for the training 
of card punch operators 

A trainee is given cue information (an indicator light) so that he 
learns to press an appropriate key for a particular problem When he 
presses his key the problem light and cue light extinguish and the next 
pair are illuminated A prescribed time is allowed for each problem and 
if the trainee fails to press the correct key an error is recorded and the 
machine moves on to the next problem Items are presented slowly at 
the beginning of practice but gradually the exercise is speeded up and 
the cue light diminishes m intensity 
M E Sime in our Department has built his own adaptive device 
which teaches a similar keyboard coding skill by selecting those re- 
sponses where a trainee is least adept At the beginning of a teaching 
session the machine presents a random set of problems but as a subject 
learns it biases selection m favour of the items where he is experiencing 
difficulty Sime’s adaptive machine is of particular interest because he 
can vary the interval between presenting and re presenting the same 
problem As we might expect, the shorter the interval the quicker the 
performance, but it does not followthat learning is also quicker with the 
minimum interval Indeed one plausible hypothesis that is being exam- 
ined at present is that learning will be optimum with the maximum 
delay that is compatible with the student remembering the response 
In other words we are trying to re present the problem just before the 
student forgets the solution Of course this would be impossible m a 
situation which did not cater for the needs of an individual but this is 
precisely the strength of the adaptive machine It will be appreciated 
that the machine is in fact writing a different programme for each 
student, based on his individual learning results A striking feature of 
learning under these conditions is the manner m which the variance 
between students has been reduced A whole group has been brought 
up to the standard of the best students who were learning under normal 
conditions with randomly presented material 
or course these are simple keyboard coding skills where the material 
- letters of the alphabet *« has no hierarchical structure that demands 
one letter combination be taught before any other With these inde- 
pendent items we can now improve our teaching schedule only by 
improving the decision rules upon which the machine’s choices are 
based This pm points our future need We may well know the best 
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decision rules for our simple teaching situation but we appreciate that 
we do not know them for complex materials Already computer 
assisted instruction can make significant contributions to teaching, 
but the limitations are not in the computer but in our knowledge of 
teaching Once we do know the decision rules that we wish to build 
into such teaching systems we can make significant advances Fortunately 
the computer-assisted method does provide us with a first class tool for 
examimng the efficiency of different decision rules and from which we 
should be able to increase our understanding of teaching strategies 
A final point that has emerged from our studies with adaptive 
machines is the remarkable way in which students respond to a pro- 
gramme that IS being individually prepared for them It is apparent that 
motivation is exceptionally high In part this arises from the sheer 
interest of working at a task that is tailored for a particular person It 
fits But it is also extremely economical A student does not waste his 
energy going over something he already knows or lose time waiting for 
a new item He is directed all the time to the parts of the task that he 
needs to learn We often find that students working with an adaptive 
machine are loath to give up at the end of the teaching session 


VI. CONCLUSION 

Programmed instruction has created a world-wide interest It is particu- 
larly active in the States and is now extensively studied in Bntain In 
the 1963 circular of the Research and Intelligence Branch of the Min- 
istry of Education many Local Education Authorities reported work in 
programmed learning m primary and secondary schools, grammar 
schools and colleges of further education The work ranged from 
remedial reading and spelling programmes to chemistry classes at 
University level 

At present the mam effort is being directed to producing programmes 
The gay stage of inventing machines or simple presentation devices has 
passed It begins to look as if programmes will be presented cither in 
book form or fairly elaborate machines which ln\c a number of special 
facilities to offer such as branching and audio and \isual presentation, 
etc The plastic box type of machine that scr\es mainly to 
cheating (deliberate or unintentional) hardly seems to be uorth the 
increased effort Meantime, research is concentrating more upon ow 
programmes might be written and how computer controlled machines 
might change the programmes that need to be \sriltcn 
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In this chapter no attention has been given to the kind of arguments 
that have arisen about programmed instruction and the purpose of 
education This has been deliberate for so far little has been said that is 
worthwhile It is our contention that such discussions have been based 
upon a misunderstanding of the role of programmed instruction It is 
for educators to decide what they want to be taught, but they should 
appreciate that a powerful new instrument is being offered to them to 
help m that teaching And we would go further Teaching machines 
should not be seen as something competing with human teachers for 
they may well find their most useful role when used m conjunction 
with teachers Inevitably with the world wide shortage of teachers 
we must turn to machines to redress the balance between students and 
staff 
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Schematic Learning in Mathematics 

R. R. SKEMP 


I INTRODUCTORY IDEAS 

The devotion of a chapter to the learning of a single subject, mathe- 
matics, needs perhaps some explanation The reason is that mathematics 
shows a particular kind of learning, namely abstract schematic learning, 
in its purest form Other subjects involve this process to varying degrees 
- probably all do, to some extent Since m mathematics it can be seen 
most clearly at work, an understanding of the process can best be reached 
by studying it in this context When we know what we are looking for, 
we can then more easily find it in other areas of learning where it is 
combined with other factors 

A further justification is that mathematics covers a much wider field 
than IS usually thought by the non-matheraatician In his Prelude to 
Mathematics^ W W Sawyer says ‘Mathematics is the classification and 
study of all possible patterns ’ This is a far cry from the dreary mecham- 
cal computations of long divisions, multiplications of fractions, and the 
like, which is unfortunately the image of mathematics for so many. 
(To these, Sawyer’s book is strongly recommended for getting the feel 
of what mathematics is really about ) So m studying the learning of 
mathematics, we may hope also to discover a little more about the 
nature of mathematics itself Some readers may even reach the con- 
clusion that what they so disliked at school was not, in fact, mathematics 
at all* 

I will begin by trying to convey, m general terms, what is meant by 
‘schema’ The word was taken over by Bartlett from a neurologist. 
Head, and later used by Piaget m his difficult though important book 
The Psychology of Intelligence It is used to include all mental structures 
which integrate existing knowledge and behaviour. , . . 

The emphasis here is on ‘structure*, as distinct from h^bit. And 
though It would be reasonable enough to insist that a habit is but a 
particularly simple kind of schema, there arc dilTcrenccs which arc 

415 
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important enough to need marking by the use of different words 
(A cat’s mew or purr could be described as a ‘language’ but if we want to 
emphasize the difference between these and human language, with a 
view to investigating what the latter can do that the former cannot. 
It would be better to use a different name for the sounds made by a 
cat) 

For example, I sometimes walk from the Advisory Centre m Leicester 
(a town which I do not know well) to the station I regularly follow the 
same route, and each comer or cross-road is the cue to turn right, go 
straight on, or turn left as the case may be From the Advisory Centre 
(A) I also sometimes walk for lunch either to a Chinese Restaurant 
(C) or a public house (P) So I soon knew these three routes AS, AC, 
and AP quite well But these were initially isolated habits 




These habits had been learnt separately Not knowing the relationship 
between A, S, C and P, I could not go from P to C without first returning 
to A, nor plan the shortest journey taking in several of these places It 
was not until I had formed m my mind an idea of the general structure 
of this part of Leicester that I was able to walk at will from any one point 
in it to any other 

This difference is well shown by comparing an A A route with a road 
map The route represents a particular journey, the map gives the 
structure of a whole area, from which we can (and must) select the in- 
formation We need for a particular purpose The structure takes longer 
to learn, but is much more flexible m the uses to which it can be put 
The rigidity of a simple habit is shown m extreme form by the path- 
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habits of the shrew Lorenz (1952) describes how they will always 
follow their accustomed path to their nest-box, even though this may 
cross and recross itself as m the diagram Partly no doubt because of 
their very poor sight, they are unable to relate together the different 
parts of their route sufficiently to take either of the possible shorter 



paths if once the longer one has been learnt 
What IS lacking m the shrew is the ability to see (literally) that two 
particular points on its path, though encountered at different times, are 
m fact the same point And it is the ability to see (literally or meta- 
phorically) that two objects, actions, relationships, or other experiences 
are m certain ways the same which is most characteristic of intelligence 
Much of the time we take this ability for granted When the awareness 
comes suddenly, we call it ‘insight*, and the pleasure which we then 
experience derives from the contrast of this state with our previous one 
of ‘being m the dark’ The pleasures enjoyed by mathematicians are 
largely derived from the experience of a succession of insights, and the 
unpleasure of those who try but fail at mathematics, from their per- 
petual state of darkness It is therefore the function of teachers to 
arrange, if they can, for the former 
An awareness of something m common between two or more experi 
ences is what we mean by a concept so the formation of concep s is 
fundamental to schematic learmng . * -v v 

In our Leicester example, it is only by recognizing t a , 

Z are different parts of the same road that the two separate route 
can be integrated into a mental map like that whic appears 

Similarly in geometry, it is only by seeing what 
twofigureslowerdownonp 418 thatapupilcanmtegra ew ^ 
about parallel lines and a transversal with what he ows 
angles, to derive new knowledge about equiangu ar nang e 
are the connecting links joining the elements a sc . . 

Concepts are also the elements themselves Const er g 
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examples. In the former, the fusion takes place between ‘the route 
A B’ and ‘the route C D’, meaning what is essential to making these 
journeys, and ignoring whatever else may have been experienced at the 
time such as a cold wind or a sunny day, which pavement we walked on, 
or who may have been with us at the time We take such abstraction for 
granted, but it is only by their aid that we can pre-form new actions by 
mental combinations - not of past events, but of concepts derived from 
past events 



Similarly in mathematics, at the root of the whole process is the 
abihty to class together all pairs of parallel lines (ignoring their length, 
distance apart, position on the paper), and likewise all triangles (ignor- 
ing size, shape, orientation), m both cases ignoring the day of the week, 
whether the figure was seen in chalk, or pencil, or printer’s ink, etc , etc 
If mathematics is simply the formation and use of conceptual 
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schemata, and if the latter is something we are continually doing in 
our everyday life, what is the difference between these Or have we 
(like Moli^re’s ‘Bourgeois Gentilhomme’ who found that he had been 
speaking prose all his life) been doing mathematics all our lives without 
knowing it*^ 


II WHAT IS MATHEMATICS ' 

The answer is to some extent, yes, we have Every time we put on a pair 
of shoes (as opposed to two odd ones) or buy a dinner set, we are using 
the mathematical idea of a set that is, of a specified collection of 
objects If when we lay the table we make sure that there is a place for 
everyone, with no place left empty, we are using the idea of one to one 
correspondence between two sets - the set of places, and the set of 
diners These two concepts are fundamental in mathematics 
When we look at a Tube map, we find that it does not show distances 
or directions it abstracts just two properties of the underground 
railway system, betweenness and connectedness These, together with 
the names of the stations, are all we need to choose the particular route 
we need from the network Such a representation is said to be iopoiogi- 
cally equivalent to the network (Similarly, a triangle and a circle are 
topologically equivalent to each other, but a figure eight is not opo 
logically equivalent to either) Topology is apt to be regarded as quite 
an advanced branch of mathematics yet here is an application o i 
which many non mathematical Londoners use daily 
The truth is that many of the basic ideas of mathematics are used 
daily by most of us without knowing it Compared with an animal or a 
primitive man, we are all mathematicians We do not 
everyone else is doing it too, so that we take for grante w a 
quite sophisticated ideas It is only when we encounter i eas 
those which we are used to, and have mastered intuitive y a 
unconsciously, that we start calling them mathemati^ 

It would, however, be stretching the point too far o difler- 

a Tube map is just as much a mathematical activi y as , 
ential equaUon' Of the same kind, yes but not of -me 
chief differences between ‘everyday mathematics an order 

under the specific name of mathematics are 
of the concepts, the degree of abstraction, and the f 
ture These thr^ differences can best be made clear by examples from 
mathematics itself 
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(j) A couceplual hierarch} 

Let us begin from two ideas which have already been mentioned 
set, and one-to-one correspondence 

A set IS any well defined collection of objects ‘Well defined’ simply 
means that given any object, we can say whether it belongs to the set or 
not So ‘All good people’ does not define a set (are you good?}, nor 
does ‘All boys’ (at what instant does a boy become a man?) But ‘All 
living human males’ defines a set, and so do ‘The set of all roses’, ‘The 
set of road wheels of my car’, ‘The set of present members of Parlia- 
ment’ 

From these examples, a naive reader would no doubt have formed the 
concept of a set In so doing, he has taken a step from the concrete 
to the abstract several, m fact We can point to a rose, but not to the 
set of all roses and our ability to say, given some particular flower, 
whether it is a rose or not depends on our already having formed the 
class-concept ‘rose’ from a number of particular (and visible) examples 
of the concept I call ‘rose’ a primary concept,^ since it derived from sen- 
sory or motor experiences in the outside world When we talk about 
‘the set of all roses’ we are using the class concept as the characteristic 
property of a set that is, to define a set by saying what property (or 
properties) our object must have to be in the set All the sets mentioned 
earlier were defined m this way It is equally legitimate to define a set 
by listing Its elements (e g the set consisting of my house, your nose. 
Nelson’s column, and the Mona Lisa) but usually less profitable 
The concept of a set is found from examples of various particular 
sets, which is to say that it is formed from other concepts, not from 
experiences in the outside world To mark this diiference, I call it 
a secondary concept We shall find that all the concepts of mathematics 
are secondary concepts, which means that they are dependent for their 
formation on the pre existence of the other concepts from which they are 
derived The latter may be primary concepts, or secondary concepts of 
lower order 

Given two sets, we can choose for each object in the first set a corre- 
sponding object m the second set For example, given any set of words, 
and the set of letters of the alphabet, we can match each word with a 
letter by choosing the initial letter (or by any other system we like) In 
this example, we may get several words having the same initial letter, 
and some letters with no corresponding word Sometimes, however, w e 

* This and related ideas have been discussed at greater length elsewhere e g 
Skemp (1962b 1965) But a brief account is also essential here 
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A detailed discussion of the last few concepts might well warrant a 
separate treatise of its own What I hope has become clear is that the 
most basic ideas of mathematics-numbers, numerals, and counting - are 
themselves second order concepts of considerable subtlety (A number is 
the characteristic property of a set of sets, ‘numeral’ is the name of a 
name ) And these are but the merest beginning Addition is aconcept de- 
rived from repeated actions of combining sets of objects, so it is a new kind 
of concept an operation Multiplication comes from repeated addition, 
subtraction is the inverse of addition, division the inverse of multipli- 
cation Fractions, negative numbers, ratios , algebra, calculus, wave 
mechanics , each new stage consists of new concepts of yet higher 
order, a necessary (but not sufficient) condition being the existence in 
the mind of the learner of a sufficient number of contributory concepts 
at each preceding level Even by elementary algebra, the order of the 
concepts involved (being the number of successively higher order 
concepts which have to be formed) is probably far higher than that of 
any other concepts either m everyday use or in other school subjects 
The account which has been given of the concepts leading to that of 
number may arouse several possible responses One is that of pleasurable 
discovery ‘So that is where it all comes from'* Another, opposite in 
kind, might be that the reader has managed to count, add, multiply 
for many years without all this fuss about what a number really is There 
IS some justification for this attitude, provided that this is all that he 
wants to do True, he is using techniques which have taken some of the 
most progressive of human minds many thousands of years to develop 
but he may be content to stand on the shoulders of giants’, yet see 
only half as far as they did It is also true that for some purposes, under- 
standing IS not necessaiy, and can be replaced by the mechanical use 
of rote learnt habits What is more, concepts can be well formed and 
successfully used at an intuitive level without the kind of conscious 
analysis which has here been made 
This attitude can, however, never be justified in anyone connected 
with teaching - for at least three reasons 
First we teach what we are at least as much as what we say So we 
cannot expect to raise inquiring minds if our own are not also, through- 
out our lives, still seeking further understanding 

Second since the higher structure of mathematics is entirely depend 
ent on the fundamental concepts of which a few have been mentioned, 
the aim must be for pupils to form these in the clearest and best- 
integrated way possible A concept is not either present or absent 
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it can be present m a woolly, inaccurate form or a well crystallized, 
accurate form, with all degrees in between Later progress is likely to 
depend largely on how well the early concepts have been formed so the 
teacher’s own concepts must continually be sharpened and improved 
Third the earlier concepts can only be commumcated by carefully 
chosen examples, not by verbal definitions, and still less by any form 
of rote memorization (See particularly Skemp, 1965) The correct 
choice of examples will depend on the teacher^ having an explicit and 
conscious awareness of the concept which he is trying to arrange for 
his pupils to form Intuitive knowledge is not enough for this purpose 
The first characteristic of mathematics is therefore that it is a con- 
ceptual hierarchy m which the student has to form concepts of a much 
higher order than is likely to be required of him in other subjects, or 
in everyday life And a consequence of this is that the teacher must have 
a particularly clear awareness of the structure of this hierarchy if he 
IS to help his pupils to construct it m their own minds 


(«) Degree of abstraction 

By the degree of abstraction of a concept, we mean something 
different from its order A concept like, say, the derivative of a function 
may be built on many earlier concepts of successively lower order But 
given proper presentation, these are not particularly difficult to form 
‘Derivative’ is a peak in a long hierarchy of concepts, but the height of 
the steps from one level to the next can all be made quite small, so the 
ascent need not be laborious 

What do we mean by this metaphor ‘the height of each step’? This 
IS the degree of abstraction involved in the formation of the new con- 


cept 

Consider these two examples First, a child sees a number of mobile 
containers in which people ride about on the roads, each having 
four wheels and making a characteristic noise To see that these have 
something m common, and class these objects together under the 
collective name ‘motor car’, is not particularly difficult 

Second, consider the insight by which Newton perceived that the 
fall of an apple to the earth, and the orbits of the planets round the 


sun, have something m common 

What are the d.lTerenccs bct««n these two proeesSB of concept 
format, on whereby the first .s an everyday event of winch any child ,s 


‘ Unless, of course he has ehoven a leslbooh .n »hich th.s cho.ee ha. been corrcclly 


made for him 
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capable, whereas the second is the kind of achievement which makes us 
regard Newton as a genius 

One difference is the remoteness of the conceptual property from what 
IS perceptually available There is considerable resemblance between 
the various kinds of motor-car which a child sees there is very little 
resemblance between an apple falling to the earth, and the earth 
rotating around (and not falling to) the sun The more remote the 
common property is from perceptual reality, the greater is the degree 
of abstraction, and the more does the achievement depend on that 
mental ability which we call intelligence It takes more intelligence to 
see what three cows and three pennies have in common, than to see 
what three cows and five cows have in common 
Looking at this factor m another way, we could say the difference 
lies in the amount of irrelevant information which has to be ignored m 
order to form the concept When identifying an object as a car, the 
irrelevant details (size, colour ) are much outweighed by the relevant 
ones (wheels, motion, general shape, doors, windows, people inside, 
characteristic noise ) In forming the concept of universal gravita- 
ation, everything is irrelevant but the masses of the two bodies and the 
distance between them 

When we say ‘irrelevant’, we mean of course only m relation to the 
concept which we have m mind In this context, everything which 
docs not contribute to the concept is called noise (a term taken from 
information theory) So we can say that one characteristic of a highly 
mteUigent individual is m the amount of noise above which he can 
still form a concept 

This way of looking at it also suggests one method by which the 
abstraction of a particular concept can be made easier for those whose 
intelligence is nearer to the average by reducing the amount of noise 
The chief difficulty of a ‘problem* is m abstracting the mathematical 
ideas from the total situation as presented This is made easier if all 
the information given is relevant m some way or other harder if the 
amount of noise is increased 

To the concept of any particular number', everything is noise 
except the separateness of the objects, and their being collected 
into a sc! (When counting, wc must have separate objects to count, 
and know which objects wc arc concerned with Everything else vve 
Ignore ) So fair!) plain objects, such as beads, cubes, matchsticks, con- 
tain less noise than trees, houses, and animals Noise is reduced also 

* Not the concept of ttumbfr 
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by havjng the objects in a set all alike : there is less noise (relative to the 
concept three) in a set of three cubes than in a set consisting of a bead, 
a cube, and a matchstick 

Care is needed, however, not to reduce noise so much that a child 
never learns to ignore it Abilities are developed by the demands which 
are made on them, provided only that these demands are not so great as 
to be beyond the mental powers of the individual A sound policy 
would seem to be to reduce noise in the early stages of learning, and for 
pupils of less ability; and to increase it when a concept is well formed, 
and for more intelligent pupils 

(The above paragraph contains the justification for this whole chapter 
to the reader who has no special interest in mathematics The system of 
concepts which we call collectively ‘schematic learning’ is of great 
generality, and worth understanding by everyone concerned with 
education and human development Mathematics offers examples of 
these concepts with minimal noise) 

The amount of irrelevant detail ignored by a particular concept is 
closely related to the amount subsumed by it - that is, to the generality 
and therefore the power of a concept Clearly the more individual 
examples to which a concept is relevant, the more we can do with it 
This is a function of the concept itself, but also of the extent to which 
we are able to use it We can perceive easily the relevance of a concept 
in a situation where there is little noise, with more difficulty, as the 
irrelevancies become greater So a concept can be powerful in itself 
(e g that of gravity), and an individual can also be powerful in his use 
of a concept — quick to see what is essential among a wealth of data 
The concepts of mathematics are powerful partly because of their 
high degree of abstraction, which gives them a very wide range of 
application Hence the importance of mathematics in our contemporary 
civilization What is often lacking, unfortunately, is the ability to 
apply these powerfully - to see what are the mathematical concepts 
relevant to a particular problem This may be partly due to a weakness 
of the concepts themselves, and partly to lack of practice m overcoming 
noise 


(ill) The search for structure t. r »..«i 

Mathematicians have always been interested in sear^ing for general 
laws, or as I prefer to call them, general properties These arc simply 
statements which arc true for a wide range of particular cas«, so they 
are statements about relationships between concepts Individual 
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cases are then obtained by replacing each concept by one of its 

examples 

The best way to get an idea of the kind of general laws with which 
mathematicians concern themselves wiU be to follow through one 
particular line of thinking in some detail But before beginning, there is 
a mathematical concept which is particularly useful m this context, 
namely that of a variable A variable is simply an un named member of 
some particular set This means that it has every property which is 
common to all objects in the set, but that we must not assume for it 
any individual or accidental property 
One of the commonest variables m mathematics is an un named 
number We call this a numerical variable, and much of algebra is 
devoted to finding general properties which are true for numerical 
variables 

Most readers will already be familiar with statements such as 
(a + + 2 ab + 

and these certainly have many uses Recently, however, there has been 
a partial change of emphasis This can be illustrated by looking more 
closely into the above statement 

Though we have not said so, the reader may well have taken it for 
granted that a and b stand for numerical variables that is that they 
both represent numbers, though we do not say which We should, 
however, say what kind of numbers Are they ordinary counting 
numbers (called natural numbers), or fractions, or perhaps negative 
numbers’’ To begin with, we will take the simplest, the natural 
numbers 


(a + by means (he same as (a + b) x (a + b) 

How can \ve multiply the sum of two numbers, simultaneously, by 
the sum of two other numbers? Let us take it a step at a time 
The result of adding two numbers is always another number So 
(a + b) must stand for a number, although we do not know which 
Let us call this number N 
Wc can now say. 

(a + b)x (a + b) = AT X (o + 6) 

— Nxa + Nxb 


Now rcphcc N again b) (a + b) 
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set {a b) X a + {a b) X b 

— a^ + bxa + axb + b^ 

— + 2 ab 'f b^, 
writing ab for a x ^ 

Straightforward enough, it may appear but actually, several important 
points have been skipped 

We said that the result of adding two numbers is always another 
number, as if this could be taken for granted But as a famous professor 
said to his students, ‘Why are you not surprised*?’ If we combine two 
gases, we do not always get another gas (Hydrogen + oxygen = 
water ) If we combine two poisonous substances, we do not always get 
another poison (Sodium + chlorine = common salt ) This property 
of the natural numbers, that adding two of them always gwes another 
natural number, is therefore both surprising and fundamental to alge- 
bra It IS called closure, and holds good also for multiplication of natural 
numbers, but not for subtraction or division, as the reader can easily 
verify 

We also said that 


Nx {a •^b) = Nxa + N x b 

This statement is itself an important general property of the natural 
numbers, and represents what is common to all statements like 

7X (2 + 5) = 7x24-7x5 
9 X (4 4- 3) = 9 X 4 4- 9 X 3, etc 

It IS called the distributive properly of multiplication over addition It 
does not hold good if the multiplication and addition are interchanged, 
as can also be easily verified 
We also took it for granted that 

a X b = b X a 

when we added aXb + bXato get 2ab 
But again, why are we not surprised*? 

Fire burns paper does not mean the same as Paper burns fire, and this 
property of being able to interchange the two objects involved m some 
operation or other (called the commutative property) is indeed the 
exception rather than the rule m everyday life Try pressing the starter- 
button of your car before switching on the ignition, for example, or 
putting on your shoes before your socks or stockings 

Mathematicians hive found certain properties of the mtiinl numbers. 
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m conjunction with the operations of addition and multiplication, to be 
so fundamental that they have chosen them as the defining properties 
of a number system These are 

Closure under addition and multiplication 

If a and b are any two numbers, 

a + b and a x b arc both numbers 
Commutativity for addition and multiplication 
a -^-b = b + Oy and a x b = b X a 

Associativity Given three numbers to be added, or multiplied, it 
does not matter which two we add or multiply first 

(a + fc) + c = n + (b + c), and (a X b) x c = a X (b X c) 
Multiplication is distributive over addition 

i2X(/j + c)-aXb + cXc 

The whole of algebra (and therefore also of those branches of mathe- 
matics which depend on algebra such as calculus, co ordinate geometry, 
statistics) depends on these basic properties So does much else For 
example, a calculating machine multiplying 21 936 by 4 287 works out: 

21 936 X 7 
21 936 X 80 
21 936 X 200 

21 936 X 4 000 and adds them 

The machine is far quicker and more accurate at doing this kind of 
calculation than any human but this derives from the intelligence 
of the men who understand the structure of the number system, and 
incorporate this structure m a machine 
Mathematicians build on this particular structure of concepts m three 
ways First they make sure that these properties are kept whenever 
we extend our idea of number to other kinds such as positive and nega- 
tive integers, fractions, or irrational numbers (such as the square root 
of 2) Second, they go looking for other combinations of a set of objects, 
with two operations, which have the properties of a number system 
And third, they take those properties as their starting point and invent, 
or define, number systems of an entirely abstract kind Through these 
stages can be seen a gradual shift of emphasis, first using the structure, 
then looking for other examples where it can be found, and finally 
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treating a structure as something in its own right This interest m 
structure as such is one of the major emphases of modern mathematics 
The process can also be described as a gradual change of emphasis 
from the content of a conceptual system to form. The combination, 
form + content, is what constitutes any schema, mathematical or 
otherwise So it follows that many of the structures which mathematicians 
study, especially the most basic ones, are the forms we can look for in 
any examples of intelligent learning, mathematical or other Contempor- 
ary mathematicians are closer to being psychologists than they know' 
As an example of the second of these processes, here is a kind of 
addition which we all do every day, ‘clock-face addition’ Seven hours 
later than 8 o’clock is 3 o’clock, so m this system 

8 + 7 = 3, and so on 
Multiplication is defined as repeated addition, so 

3x 7=7+7+7=9 
and 3x8=8 + 8 + 8 = 0 


Is this a number system? The reader may prefer to find out for him- 
self, so the answer to this question will be given at the end of the chapter 
The following is an example of an entirely abstract number system 
It has just two elements, which we will call m and n (Since we do not 
know what they stand for, any other letters would do just as well ) 
The results of adding and multiplying these are given by the following 
tables 


Addition 
m n 


m 

n 


m 

n 


n 

n 


Multiplication 
I m n 


m m m 

n m n 


To find out the result of, say, adding n + /n, we use the first table 
Find the first term («) in the left-hand column, and the second term (m) 
in the top row above the line The row containing the first, and the 
column containing the second, intersect at/i in the body of the table, so. 


n + m = n 

Similarly for multiplication With these rules, it is a straightforward 
matter to check that all the properties of a number system arc satisfied 
Before reading on, the reader is recommended to do this 
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III REALIZATION OF A STRUCTURE 

The recommendation of the last sentence in the previous section had a 
particular purpose, beyond inviting the reader to verify the truth of the 
author’s statement (that the abstract system given above is, in fact, a 
number system) This was, by experiencing the difficulties of working 
with pure abstractions, to gam some awareness of what it must be like 
for a young child in the same situation The latter’s difficulties are far 
greater, for his mental powers are less developed, and the abstract 
system he has to learn is much larger In the table for addition (up to 
10 + 10) there are 100 elements instead of 4, and m the table for multi- 
plication (up to 12 X 12) there are 144 elements instead of 4 
Part of the difficulty lies in the abstract nature of the elements and 
operations, as the reader will discover if he replaces the entirely abstract 
system above with any of the three systems which follow 
First, suppose that an explorer meets a primitive people whose 
counting has not progressed beyond the ideas of ‘some’ and ‘none’ 
If we replace m and n respectively by these words, and let ‘and’ corres- 
pond to addition, ‘of’ to multiplication, we obtain the following tables 


and 

none 

some 

of 

none 

some 

none 

none 

some 

none 

none 

none 

some 

1 some 

some 

some 

none 

some 


The above tables can be read quite simply For example none of 
some IS the same as none, none and some is the same as some, and 
so on 

Now let us replace the elements m and n with two switches tn by a 
switch la the opea postUoa, and. a by a switch the. c-hise-d 
‘Adding’ now means ‘connecting m senes’, and ‘multiplying’ means 
‘connecting m parallel’ 

Here arc two examples 



+ m tn X n 

(open in parallel with closed) (closed in scries with open) 
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The above system satisfies all the requirements for a number system 
Closure, m this case, means that any parallel or senes combination of 
two switches, open or closed, can be replaced by a single switch m one 
or other of these positions 

We can also replace m by ‘false statement’, n by ‘true statement’, 
addition by the disjunction ‘or’, multiplication by the conjunction ‘and’ 
Then m + n means a compound disjunctive statement (e g ‘today is 
wet or today is Wednesday) which is true if either of the separate state- 
ments are true 

So m + n = n, and similarly for the other seven combinations 

Each of the three given examples satisfies the requirements for a 
number system, being what is called a realization of the abstract system 
given earlier These three realizations have the same structure as the 
abstract algebraic system, and as each other When this is so, we say 
that the systems are isomorphic The reader may now care to construct 
the tables for ‘adding’ and ‘multiplying’ in the three later systems, using 
whatever notation commends itself to him and, also, to check again 
that all three are all number systems 

Most people find the realizations much easier to comprehend initially 
than the abstract system, and also, that the abstract system then be- 
comes clearer Probably also the realizations were not equally easy for 
every one Electrically minded people will probably prefer the second, 
philosophers the third, and those who enjoy puzzles will choose the first ’ 
But as each successive one is worked through, awareness of the struc- 
ture increases and understanding of each individual system is deepened 
by its relation to the common structure symbolized by the abstract system 

Reahzations are particularly important to children, in such tasks as 
trying to comprehend the first number system they encounter (the 
natural numbers) For this purpose, the realizations are usually m 
concrete physical form, such as Unifix cubes, Multibase Arithmetic 
Blocks, Cuisenaire rods, and others Their accessibility to the external 
senses satisfies the requirement that all concepts must originally be 
derived from primary concepts, and their simplicity minimizes ‘noise’, 
m the technical sense defined earlier On these two criteria, there is 
little to choose between the various kinds available Where they are 
very unequal is the accuracy with which they embody the required 
mathematical structure Unfortunately a discussion of their respective 
merits would take us too far afield, particularly since it would have to 
begirt with a detailed description of each 
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Some general points mi} however be midc Tlic first is that an 
abstract structure can best be formed from experience with several 
different realizations of it, which means that there is not one best 
‘number apparatus’ Moreover, unless a pupil encounters a sufiicicnt 
number of different examples of a concept, he will not do (he abstrac- 
tion, and will remain at the level of concrete manipulation Second 
individuals will vary in the one which suits them best Third examples 
with more noise should be used as soon as the concepts arc w ell formed 
And finally, the function of realizations does not end with the learning 
of the natural number system Concrete realizations should continue 
throughout the primary and junior years, with more sophisticated ones 
(such as pulleys and levers) entering m the secondary school Mental 
realizations can make their first appearance quite early, and never 
become dispensable 


IV ASSIMILATION AND ACCOMMODATION 

There is a further function of the schema which is at least as important 
as those already discussed As well as integrating what is known already, 
it IS a valuable and often essential means for future learning This is 
true in both everyday life and in school and college learning, from the 
most practical sensori-motor schemata to the most abstract theoretical 
systems A child cannot walk till he can stand, nor play football till 
he can run and kick The understanding of much of physiology depends 
on a knowledge of biochemistry, which depends in turn on ordinary 
chemistry To learn aerodynamics, or the theory of oscillatory circuits, 
one must know calculus, for which a knowledge of algebra is first re- 
quired , and this in turn derives from arithmetic These are all large 
scale buf fhc san 2 ff 4iepea<hacy can also be seen in detail at 

every stage within them 

By schematic learning is meant learning which makes use of this 
ability of the schema to facilitate, often to make possible, further learn- 
ing In the process, the schema itself is always amplified, and sometimes 
further extended To these complementary events are given the names 
assimilation and accommodation Assimilation refers to the incorpor- 
ation of new knowledge into an existing schema, and accommodation 
to the corresponding changes of the schema itself 

These sometimes appear simply as two aspects of the same process 
For example, when a child obeys a teacher in the same way as he has 
previously obeyed his parents, he is assimilating this new experience 



Lea! ning and Development 433 

to an existing schema Since the teacher’s requirements will not be 
identical with those of either of his parents, the schema itself will 
develop (accommodate) in the process of incorporating the new relation- 
ship In so doing it will be preparing itself for further assimilations 
(needing further accommodations) as the individual encounters an 
increasing assortment of authorities m the course of finding his place in 
the adult social structure of his countiy and the world 
For a mathematical example, let us look again at the simple binomial 
expansion quoted at the beginning 

(a + by + lab + b^ 

We can multiply both sides of this by {a + b), obtaimng (after simpli- 
fication) 

{a + h)® = n* 4- 3 a^b + Zab^ + b^ 

To do this requires no drastically new thinking simply the further 
application of what is already known The process can be repeated, 
giving 

(<i* + 6)* = a* -b 4 3?b -b 6 + 4 a6® + b* 

It IS clear that we could continue to get expansions of (a + b% (a + by, 
as long as our motivation lasted 
But suppose now that we want to know the expansion of (a + 

Few mathematicians would tolerate the tedious repetitions necessary 
to obtain the result by repeated multiplication A search is made to 
find a pattern common to all the right hand sides, so that this can be 
used to determine any particular case which may be desired This is not 
particularly easy, which is another way of saying that a considerable 
accQmtaodatuiu.oCthasnhftcaais tequired When this has been achieved^ 
the enlarged schema includes all the earlier examples as special cases - 
the new schema is continuous with the old It is, moreover, now capable 
of assimilating new examples, such as (I + /)*®, with great ease 
Assimilation thus depends on accommodation Where the differences 
between new examples and those already incorporated into the schema 
are small, assimilation is effortless and intuitive How wide a gap can 
be bridged m this way depends partly on the abstracting abi/ity of 
the individual - that is, on his intelligence A child who has only seen 
black and white cats, and tabbies, will rwdily accept marmalade cats, 
Siamese, and Persians into his feline schema To realize that lions, 
tigers and leopards are also members of the cat family makes greater 
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demands on powers ofabstraclion, but is still possible at the intuitive 

level 


V REFLECTIVE INTELLIGENCE 

There comes a stage, ho\\e\cr, when the accommodation required is 
greater than can be done entirely in this way (though throughout 
mathematics, the importance of the intuitu c leap must never be 
underestimated) In the binomial example just given, an impasse would 
be reached but for the ability not only to use the schema but to examine 
It, to make it conscious, to look for and cv entually discover the pattern ‘ 
m brief, the ability to use one's intelligence to reflect on one's own 
thoughts 

This is an ability which most of us use so habitually that we lake it 
for granted But I repeat, ‘Why arc you not surprised*’’ We can see the 
external world because we have eyes, hear it because we have cars But 
no dissection has yet revealed any anatomical basis for our ability to see 
mental images, hear verbal thinking And if we can do more - we can 
mampulate both of these We can, for example, mentally experiment 
with images of possible actions, from which we select or construct the 
one which seems to us the most desirable, after which we put this pre- 
constructed behaviour into effect 

This remarkable ability underlies many of mankind’s greatest 
achievements, yet it has, so far, aroused little surprise and given rise to 
few psychological experiments So we know far less than we ought 
either about its functioning, or about how it develops 
We do, however, know a little - not enough - about when One thing 
IS sure we must form concepts before we can reflect on them, so the 

Inhelder and Piaget (1958) gives some guide to the ages when the latter 
develops, and suggests that formal reasoning - the ability to consider 
form apart from content - does not develop fully until adolescence 
If this IS so, the implications for teaching are clear We must not 
use methods which require the reflective use of intelligence in children 
who have not yet developed it Piaget has shown (1928) that children 
can give the correct answer to a simple arithmetical problem without 
being able to say how they did it I came across a good example myself 
recently, m a lesson on measurement for 1 1 year olds The teacher said 
that he wanted some rope, for a swing The shopkeeper told him that 
‘This much’ (from hand to hand, stretching his arms out horizontally) 
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‘costs two shillings ’ There were two men m the shop a little, clever 
looking man, and a big, stupid looking man ‘Which,’ asked the teacher, 
‘would you have asked to measure the rope’’ 

On a show of hands, about twenty-five out of thirty children chose 
the bigger man But of the six children who were asked why they would 
choose him, not one gave the correct answer (The bell then rang for the 
end of the lesson, so there was not time to ask any others ) Some were 
misled by the ‘noise’, i e the mformation that the biggerman also looked 
stupid, while others gave quite other and even more irrelevant reasons 
Yet all the children questioned had intuitively gi\en the correct answer. 

Teaching for the lower ages must therefore be adjusted to the intuitive 
level of assimilation This means a careful conceptual analysis by the 
teacher, the resulting concepts being communjcated to the cbiidren jn 
a suitable order for easy synthesis by them 
But we have not finished our job, as teachers, until we have made 
ourselves unnecessary Until pupils can themselves begin to reflect on 
and analyse their own schemata, they are only half-way to being 
mathematicians (see Skemp, 1961) So at the ages when we are not 
yet assuming reflective ability m our pupils, we must nevertheless be 
trying to stimulate its growth And although, as already said, too little 
research has yet been done into how or why it develops, it is a reason- 
able working hypothesis that asking children to give reasons for their 
answers will help Any other situation, which forces one to think about 
one’s ideas, such as trying to explain them to someone else, will also 
have this effect In an experiment of my own with 12-year-oId boys, 
those who had to teach something to a partner did better m a final test 
than their class mates who had spent the time in further practice on the 
same topic Class discussions, in which an individual may have his 
ideas challenged and be called on to justify them, also provide conditions 
which stimulate reflection 


VI THE POWER or A SCHEMA 

Material which can be assimilated to an existing schema is more easily 
learned, and better retained, than material which can onI> be rote- 
memorized 

In an experiment (Skemp, 1962a)with twogrammar school first forms, 
it was found that schematic learning resulted m twice as much matcnal 
being recalled immediately after learning, and seien limes as much 
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after four weeks, eompared with rote-mcmorizjng The imteriai to be 
learnt by the two methods was m this case identical, the only difTerence 
between the two groups of subjects being m the existence or absence of 
an appropriate schema to which the material could be assimilated It was 
also noticeable that the boys seemed to enjoy the schematic learning 
task, while they reacted negatively to the rote learning one 
The superiority of schematic learning on these grounds alone is 
thus overwhelming - and we must also recall the other two related 
advantages the integrating of what is known already, and the develop- 
ment of a mental tool for learning yet to come 
This also means that anything which docs not fit into an existing 
schema has a very poor chance of being remembered The facilitating 
elfect of the schema for ideas which arc easily assimilated to it acts also 
as a limiting effect against ideas which are not In his account of 
Fleming's early work on lysozyme, Maurois (1959) relates that when he 
read a paper on his discovery to the Medical Research Club, ‘The 
reception accorded to the paper was cold beyond belief Only utterly 

worthless papers were treated in this manner ‘ Yet this paper was any 
thing but worthless, the audience anything but stupid The occurrence 
can, however, easily be explained by one simple assumption, that the 
new ideas contained in Fleming’s papier struck out in such a new direc- 
tion that they were not assimilable to the schemata of his hearers 
Similar receptions have been the fate of all too many other innovators - 
the reader can make his own list 

In any subject, the early schemata are therefore of crucial and far- 
reaching importance And since, in children, they are being formed at 
an age when the learners’ critical powers are undeveloped, in a situation 
where they have little freedom of choice, it is the responsibility of 
parents and teachers to see that so far as possible the right schemata 
are formed And by ‘right*, we mean ‘having the greatest possible 
powers of assimilation and accommodation’ 

Inevitably, a major role will be played by the concepts and 
relations which form the schema To guide its development aright, 
a teacher must know his subject with the utmost thoroughness, 
in two dimensions He must know its content, and also have arrived by 
a conceptual analysis (which may be his own, or that of someone else) 
of its structure 

There is another factor still to mention This is, the conditions m 
which pupils learn Piaget has pointed out (1950), that m what appears 
to be trial and error learning, the tnals are not random but determined 
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by the existing schema We must therefore picture a schema not so 
much as an inanimate structure on to which further bits are gradually 
fitted (like a construction toy), but as something living and orgamc, 
actively reaching out for and seeking food for its own growth The ‘food’ 
in this case is new ideas, some of which can be assimilated and some 
not 

Up to now we have been emphasizing the role of the teacher as 
dietician But he has another function, too, which can be likened to 
that of the physical education teacher Powers of accommodation, in- 
creasingly important as the rate of growth of human knowledge in- 
creases, are best developed m a situation which calls for active search by 
the schema, not just passive absorption 

This is the psychological basis of what is commonly called ‘Discovery 
methods’ Implicit in this is the partial restriction of guided discovery, 
for without some guidance, children cannot be expected to make, in a 
few years, discoveries which have taken mankind many centuries Our 
problem is to provide children with a challenging enough situation to 
evoke their interest, m free enough conditions for their own schemata 
to determine the kind of exploration and experiment which they do, 
while at the same time making a careful enough selection of the ex- 
periences offered to them to ensure that the new concept will be 
formed 

Who chooses these concepts^ Wc do it is a responsibility which we 
are not entitled to abdicate If the next generation is to see further than 
we can, we must help them to climb on our shoulders, not leave them 
to repeat exactly the same ascent as we had to make But we must not 
only ‘give them a hand up’, we must also provide them with enough 
difficulty on the way, to develop their own strength and agility for the 
climb ahead 

The teacher’s task is thus seen to be more complex, and more far- 
reaching m Its consequences, than it ever appeared to be in the past 
We are determining not only what a pupil learns while he is with us, 
but also his powers to learn (not to mention his appetite) m the future 
And we have to try to bring about the right kind of development, only 
partly by direct activity on our own side largely, by providing the 
right conditions for the children’s o^vn activity, and then standing back 
The second of these approaches is by far the harder, and it is to the 
better understanding of it that I hope that this chapter may ha\c con- 
tributed 
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Psychology and the Teacher 


E. A. LUNZER 

I. EDUCATION AND THE PSYCHOLOGY OF LEARNING 

EDUCATION IS thc pfoccss whereby a society passes on its knowledge. 
Its skills and its attitudes The recipients are of course members of the 
society, usually younger and less experienced than the educators The 
latter, in primitive societies, may be simply the adult members, or 
those who interact most closely with the child In most contemporary 
societies, a great deal of education is institutionalized There are 
nurseries, schools and colleges, usually purpose*buiIt and equipped 
There are also teachers and professors to whom society delegates 
some of Its educational functions, and sometimes, but not always 
some or all of these may be accorded quite a high status And there are 
rules for the observance of the various parties teachers are required to 
attend the schools and to teach, pupils must attend and are expected to 
learn, parents and guardians must ‘send’ their children to school, and 
so on On all of these there are negative sanctions and positive incentives 
Teachers and professors may be dismissed for conspicuous failure to 
perform their duties, or they may be promoted for apparent devotion 
and success Parents may be punishable by Jaw for failure to send their 
children to school, and the children may be punished by their parents, 
or by the school, or even sent to a corrective institution for failure to 
attend Both may be expected to share in some measure the attitude 
that education is necessary for success, and that knowledge and skill 
are somehow worthy ends in themselves This last is, of course, not 
something that can be taken for granted, for attitudes vary Finally, 
there is a great administrative paraphernalia, ranging from mimsters 
of education to educational welfare officers, and including various 
kinds of inspecting and examining bodies, all of whom are concerned 
either with decision making as to thc how and what of education or 
with the enforcement and implementation of decision, or with both 
Underlying all this machinery is the assumption that knowledge, 

439 
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skills and attitudes can be transmitted from one individual to another 
There is also an assumption that the delegation of education to special- 
ists IS an effective way of achieving this end The teacher m the classroom 
IS the front line of education Without him the activity of the officials 
would be meaningless, whereas without them one presumes that he 
might still carry on, albeit less effectively for want of resources and 
various kinds of support 

Suppose we call knowledge, skills and attitudes, behaviours There is 
still a great deal of doubt as to whether there can be genetic trans- 
mission of acquired behaviours in human beings What positive 
evidence we have relates to worms There is no doubt about the pos- 
sibility of the transmission of acquired behaviour through education 
The culture of societies depends on it But how*^ The teacher-pupil 
relation involves the interaction of two parties, both human beings 
As such It IS of interest to psychologists, since psychology is the scientific 
study of the regulation of human behaviour Even if their analysis were 
of no practical value, psychologists could not easily neglect so arresting 
a phenomenon as the transmission of acquired regulations (if the 
behaviour is transmitted, then so are the regulations) But, of course, 
there is every reason for believing that the scientific analysis of this 
transmission process can lead to greater efficiency m educational prac- 
tice In some ways it has done already 

The aim of educational psychology is to construct an adequate 
scientific theory to account for the process of education, i e the trans- 
mission of behaviour ‘To account for’ means to describe the inter- 
relations of all Its underlying inferred processes This is the difference 
between description and explanation, which somehow still continues 
to puzzle many I am not sure why Everyone knows the difference 
between desenhujg the per/jorajanee of a xaotor-car and explaimng it 
Of course engines and pistons are ‘there’ m the same sense as motor- 
cars If one chooses to deny that inferred regulating processes are ‘there’ 
simply because they are not directly observed, one is liable to land up 
in confusion I will say they are ‘there’, there in the brain, quite often 
physiologically observable (see Volume I, passim, and especially 
Chapters 2 and 4, Sections I, III), even though their functions are 
always inferred 

The aim of educational psychology is not simply, or even mainly, to 
devise techmques for measuring whether behaviour has been trans- 
mitted or not, 1 e whether learning has occurred and how much But 
It cannot get very far without such techniques Nor is its aim confined 
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to the evaluation of individual differences in the learner which facilitate 
or obstruct the process of transmission Clearly, this too is one of the pro- 
blems that it must face But it is not the central problem To the extent 
that we understand the process of behaviour transmission, the 
charactenstics of the learner take on the character of parameters to the 
process not a part of the process itself, but a part of the larger system 
within which the process occurs, the values of which are modifiers to 
the process e g the learner is a slow learner or a fast learner, specifically 
slow in bnnging representational strategies to bear on a problem, or in 
the ^ erbalization of relations, or in the visuahzation of spatial trans- 
formations, and so on But first we must know how these sub processes 
themselves interrelate in the process of transmission This is the central 
problem of educational psychology considered in the present volume 
And this IS why we have considered the problems of individual differ- 
ences in the learner along with the effect of various social determinants 
on the learner’s attitudes, bracketmg both under the single heading of 
the Contexts of Education (Volume III) 

It IS important to say this because too often - since Thorndike - 
educational psychology has been concerned precisely with these import- 
ant but secondary problems The central problem tends to be neglected 
Instead, the discussion of individual differences and of environmental 
pressures will be prefaced by a perfunctory account of some features of 
behaviour in the laboratory rat, by way of lip service to the fact that 
educational psychology is concerned with learmng Undoubtedly the 
fault lay mainly m the limitations of psychological theory and inquiry 
as a whole Psychology took a wrong turning when it came to assume 
that, because theory stands or falls by experimental verification, and 
because experimental verification requires the specification both of 
controls and of observations, therefore the statements of the theory 
must be limited to statements of correlations between the two sorts of 
specified elements stimuli and responses What was left out of account 
was the consideration of the regulatory processes within the organism 
by virtue of which it becomes differentially selective in its response to 
combinations in the environment Inevitably, this kind of psychology 
led to a serious under estimation of the complexity of behavioural 
regulation even m the rat — especially in the ‘free field situation, while 
the infinite complexity of human learning ^vas neatly brushed under the 
carpet and all but dismissed as an artefact of ‘symbolic response’, or 
‘verbal mediation’ By way of innocent camouOage, we were invited 
to inspect the results of quite trivial ‘learning experiments involving 
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human subjects (usually students, who are handy and tractable, just 
like rats), consisting ni the memorization of words or nonsense syllables 
The artificiality of such experiments is, of course, bound up with the fact 
that vsords do not exist m isolation but m the context of the very com- 
plex system of communication which we call language 

Because of the great importance of language in human learning, two 
chapters in this book have been devoted to a consideration of some of 
the relevant problems A. point I would like to emphasize here is that it 
is precisely m the area of language that psychologists are most keenly 
aware of the inadequacy of stimulus - response theory Thus Lashley 
(1951) first called attention to the fact that the production of sentences 
required the imposition of a syntactic order on words, an order which 
IS by no means implicit m the strength of associative bonds between 
groups of words related m meaning Semantics, syntactics and phono- 
logy are three different levels of behavioural organization which interact 
in the determination of utterance There can be no question of the 
determination of each element (phoneme or word) being simply a 
function of the feedback input from its predecessor This is a part of the 
story (as shown m the disturbances that result from delayed feedback), 
but It IS not the whole for instance, there is evidence of backward 
determination of words by their successors (see Chapter 6) More than 
this, language provides some of the clearest evidence that the subject im- 
poses a pattermng on things, on which is not a product of experience but 
a product of his own brain This is strongly suggested by the structure 
of elementary two word sentences which splits all words into two broad 
classes words that can take another word as prefixes or suffixes (pivot) 
and words that cannot (see Chapter 6 and Braine, 1963) This may well 
be a grammar’ not modelled on adult grammar but based solely on a 
diffecenUaUon. between subject and ptedicate But there are other 
interpretations Even more telling, however, is the evidence from 
negation and interrogation (Klima and Bellugi, 1966) 

The proper way to negate *Teddy is naughty' is 'Teddy isn't naughty' 
what one finds is that children begin with such forms as 'No Teddy [w] 
naughty' and go on to invent a number of intermediate rules before 
fully adopting adult grammar Quite generally, one may ask, what is the 
experience corresponding to negation? The very fact that the earliest 
understanding relates to W, m the sense of 'Refrain' (Chapter 5), 
illustrates that negation is something that relates to the activity of the 
subject and not to the object one cannot be a passive receiver of stimu- 
lation from something that is not there, but one can look for it and 
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find It absent A similar grammatical history, and similar epistemolo 
gical considerations, apply to the interrogative form 
The inadequacy of much psychological theory in explaining languagi 
has led Chomsky to postulate the existence m the human brain of a 
specific Language analysing device (LAD) to account for the under 
standing and production of new grammatical sentences It is argued 
that certain structural properties of sentences, notably the subject- 
predicate relation and the negative, mterrogative and passive trans- 
formations, are imposed on the language from within, both in pro- 
duction and in reception (Chomsky, 1965, McNeill, 1966) But it 
seems to me that Lashley was nearer the mark, in recognizing the 
generality of mechamsms which are not accounted for m linear chain 
models of behaviour, and especially of serial mechanisms Although 
the fact IS most obvious m language behaviour, it is apparent in all 
integrated behaviour, down to such instances as the succession of leg 
movements m insects By the same token, the subject predicate relation 
corresponds to the differentiation between subject and object which is 
elaborated in the first few months of life and which culminates m the 
conservation of the object (Volume I, Chapter 5), it is not peculiar to 
language Similarly, the negative and interrogative transformations 
reflect the fact that a line of behaviour or ‘strategy’ can be evoked in 
the absence of the input which would be required for its completion 
To an important extent, the running off of the behaviour consists 
precisely in varying performance so as to achieve a match between 
input and anticipation, which means that failure of anticipated input 
(negation) is implicit in the mechanisms of behavioural regulation m 
general, and not something which is first mamfest when the child 
acquires spoken language (Mi/ler, Gafanter and Pribram, 1960, and cf 
the extended discussion in Volume I, Chapter 4) 

All this may seem rather a long way from where we began, so Jet us 
recapitulate the argument thus far Education is concerned with (he 
transmission of behaviour, or, more properly, with the transmission of 
mechamsms or rules governing behaviour, i c gencralizabic behaviour, 
and It is this that we call teaching Modification of the mechanisms 
governing the behaviour of the subject, whether or not it occurs as a 
result of teaching, is what we call learning Therefore the psychology of 
learning is quite central to educational psychology, and in so far as one 
attempts to amve at a correct analysis of the fundamental mechanisms 
involved in the learning process, one is trying to hy the foundations of a 
science of education, or vvint Bruner terms a scientific theory of 
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instruction’ (Bruner, 1966) Stimulus-response theories yield a model of 
learning which is far too simple to be of much value to those interested 
in human education This is probably the mam reason why educational 
psychology has tended to concentrate on what should properly be 
regarded as secondary aspects, especially the evaluation of individual 
differences in the human learner Although it has always been recognized 
that man’s possession of language is bound up with an altered quahty 
of learning, it is only recently that the activity of language has come to 
be seen as implying a totally different kind of relation between subject 
and object from that which is assumed in conventional or stimulus- 
response learning theory Having looked at some of the reasons why 
this is so, we went on to conclude that these features of behavioural 
regulation are not peculiar to language after all, but are evident m 
many of the co-ordinations that are achieved during the sensori-motor 
period of development, i e before speech has come to play a dominant 
role m behavioural regulation 

What we must do now is to look at the problem of learning from this 
new vantage point, to see how far the interests of contemporary psycho- 
logists as outlined in The Regulation of Behaviour and in the present 
volume coincide with those of teachers who are concerned with the 
practical problems of improving the efficiency of learning To begin 
with, therefore, let us recall what were the principal features of this 
new approach, as outlined m Volume J 


II. BASIC MECHANISMS IN THE REGULATION OF 
BEHAVIOUR 

Far dctaikd cntiasais of esrfrer tfieones ami for a summary of the 
evidence which supports the present theory, at least m its broad mode of 
attack, the reader will need to refer to Volume I All we can do here is 
to list the principal features of this ‘New Look’ psychology, using the 
language of Volume I, which is really one version of ideas which are 
coming to be increasingly accepted m one form or another Its chief 
features were these: 

(1) The stimulus or stimulus complex does not act directly on the 
subject The input to the behaviour control mechanisms depends on the 
transmission of signals reprcsentingcucs from primary receptor structures 
to prc-scnsitized detectors The latter m turn form part of a systematic 
nctw ork — termed the comparator system Tlie comparator system acts 
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as a filter At any given moment the greater part of stimulation is 
ineffectual 

(2) The behaviour of the subject is not a linear sequence of responses 
It reflects the activity of a network of strategies By virtue of their 
interrelations, including their relations with the comparator system 
(for it IS their activity which leads to the differential sensitization of 
specific detectors), strategies in their combination are taken to represent 
schemata These may be likened to circuit-diagrams for the regu- 
lation of behaviour They are therefore held to function as the internal- 
ized reflexion or ‘image’ of the world elaborated by the subject Our 
knowledge of the world and the diflerentiation of our behaviour 
are one and the same thing 

(3) The operation of one strategy does not necessarily exclude those 
of others Their organization is partly hierarchical In so far as it is, the 
activity of a higher-order strategy (say hunger) facilitates that of a 
lower-order strategy (say turning into a road with a cafe) Also the 
final form of overt behaviour often represents the simultaneous activity 
of several hierarchies These may be independent, as when we do two or 
more things at once, say blinking, scratching and listening to a con- 
versation Or they may be co determinative, as in speaking For in 
speaking the choice of words, the structure of sentences, and the imposi- 
tion of a tonal and rhythmic form on the utterance must all enter into 
the final form of the expression 

(4) The systematic interfacilitatory and mfer-inhibitory structures of 
schemata and strategies are in great part learnt So also, inevitably, are 
the detector mechamsras in the comparator system, as well as the be- 
havioural patterns mediated by cfiector mechanisms There is no doubt 
that the formation and consolidation of connexions involves the inter- 
vention of specific reinforcement centres But this does not imply at all 
that learning depends on the reduction of physiological needs A general 
functional mechamsm which would fit nearly all the facts of reinforce- 
ment learning may be stated as follows when the activation of a strategy 
IS blocked by failure of input, other strategies to which the input lends 
itself are activated m turn, and if the activity of these brings about the 
necessary input for Che running off of the ongwal strategy, then they, 
together with the detector facilitations which they imply, are incorpor- 
ated as sub-strategies within the original strategy 

(5) The question of the origin of higher-order strategies such as 
those entering into the formation of learning sets is more probfematicat 
(see Chapter 3 of the present volume and Volume I, Chapter 5) The 
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difficulty IS that such strategies do not exist until they have been formed 
and their principal mode of action cannot be a direct relation to input 
but must be assumed to be one of selective inhibition of other, lower- 
order strategies One can he fairly certain that whether they arise or 
not depends on the availability of suitable structures within the brain, 
so accounting for mter-species differences m learning Their formation 
is likely to involve a mechanism of conditioning and progiessive 
specification of connexions, perhaps under the influence of reinforce- 
ment However, once they have arisen, they are subject to the same 
laws of reinforcement and they enter into trial-and-error behaviour 
(6) What this means is that reinforcement learning is not confined 
to the acquisition of specific behaviours (‘habits’), but extends to the 
acquisition of regulatory strategies common to different behaviours It 
IS the latter which give rise to ‘transfer’ For instance, a subject who has 
learnt to select a red square from two blue squares will not necessarily 
select a triangle from among two circles We know that such ‘abstrac- 
tion’ IS acquired progressively when a suitable intelligent subject, viz a 
primate (monkey, ape or child) is presented with a number of problems 
having the same form 

in. THE child’s construction of the everyday 

WORLD 

While the summary I have just given is brief and over-simplified, I 
have tried to make it fairly precise and explicit In order to do so, I 
have had to use the language of systems, and this means that the account 
tends to sound rather abstruse Let us see what it all amounts to in the 
language of common sense 

To begin with, let us recognize that the treatment of developmental 
and educational psychology given in these volumes is very much in- 
fluenced by the work of Piaget This does not mean that the contri- 
butors to this volume, or even the writer m Volume I, have adhered 
slavishly to a faithful presentation of Piaget’s work, to the neglect of 
the many significant contributions made by many others An attempt 
has been made to present the gist of Piaget’s ideas m sections of both 
volumes (cf Chapters 1, 8 and 9) At the same time, some at any rate 
of the contributors to this volume arc certainly very sceptical about 
many of Pnget’s ideas, as well as justifiably critical of much of his 
mclhodolog> Nevertheless, all arc aivare of the significance of his 
\sork for a clearer appreciation of the growth of the child’s under- 
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standing (see especially the very clear statement by Blank in Section V 
of Chapter 3) 

Now Piaget has sometimes been described as at least as much a 
philosopher as he IS a psychologist It is true One of ymgeVs pnncipaX 
theses is that the study of development in children’s thinking can shed 
light on what is one of the oldest philosophical problems, the question 
of the origin of knowledge Granted that all our awareness is mediated 
by the activity of our own nervous apparatus, what leads it to take the 
forms that it does In particular, is it entirely a reflexion of the pattern- 
ing of stimulation impinging on our end organs, or is it m any important 
way of reflexion of a patterning originating from within, i e from the 
constitution of our own nervous system'^ The importance of such 
questions, long neglected, is recognized more readily in this second 
half of the century, e g by Kessen (1966) As to the answer, Piaget is 
strongly attached to the second view, that the structure of our know- 
ledge is largely determined by that of our own cogmtive apparatus 
as it develops 

There are really two worlds that we know, or at least that we know of, 
the world of particle physics and mass energy transformations and the 
world of solid objects with sensible properties Now we know that 
however objective and real the world of the scientist, there is nothing 
at all obvious about it it is very much a construct, the product of some 
very hard thinking and experimentation, which it has taken many 
centuries to build up But the world of common sense seems real m a 
very different kind of way, not simply in that it corresponds with the 
properties of the world, but also m that its categories are ready-given, 
and do not require any painful process of construction on our part* 
unlike the waves and particles of the physicist, the objects of the 
everyday world are there for all to see, large or small, stationary or 
moving, quick or slow, hard or soft, red, white or magenta, odourless, 
perfumed or stinking 

Nevertheless, rationalist philosopher have long recognized that 
knowledge of the everyday world is not direct, immediate and uninflu- 
enced by the the operations of our own brains But it is Piaget who first 
set out to look at the behaviour of very young children m order to see 
how this knowledge comes to be built up What he showed is that every 
baby builds up this image that we have of the everyday world through 
a process of construction which is in some ways parallel to that in 
which scientists have constructed the other We set out from the very 
reasonable standpoint that it makes very little sense to imagine that 
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the child ‘knows’ things in some special, direct, intuitive way, without 
m any way betraying this ‘knowledge* through his behaviour What 
we know is potentially plain for all to see, by our behaviour and by 
our words, which are themselves a form of behaviour If, then, one 
takes the child’s behaviour as one’s criterion, one sees that what he 
knows is precious little True, the ultimate limiting factor on the know- 
ledge that a young infant might realize is set by his powers of perceptual 
discrimination But the mere fact that he possesses the nervous equip 
ment necessary for making a discrimination is not enough He cannot 
be said to know a difference (a differential property of things) unless he 
m fact makes the discrimination For, in the final resort, the child’s 
knowledge of the world is fully expressed m the patterning of his 
actions with respect to it This is of course equally true of our knowledge, 
but our actions include internalized actions m the form of images and 
words, where the infant’s repertoire lacks these possibilities of ex- 
pression 

Piaget’s detailed studies of development m the first eighteen months 
of life (Piaget, 1953, 1955) are designed to show how, starting from the 
basis of a few reflexes (especially grasping, sucking, following movement 
with the eyes) together with a considerable capacity for perceptual 
discrimination which is at first unrealized, the child elaborates what 
amounts to an internal image of a stable world occupied by objects 
with more or less clearly differentiated properties, disposed in a space 
which may be explored by several means (visual, kinaesthetic, etc) 
with congruent results, and subject to causal laws, especially those that 
relate to the permanence of objects, to the relative stability of their 
sensible properties, to the experience of gravitational phenomena 
(things fall as they are dropped) and to certain very general aspects of 
the mechanics of movement and rest (moving objects tend to continue 
m their line of motion, objects sealed m a container may be rediscovered 
m the container after this has been moved - and not m the place where 
they were first sealed, etc) Among the achievements of this period, 
Piaget attaches particular importance to the successive appearance of 
anticipation of the effects of rotation of a visually perceived object 
(turning a milk bottle to get hold of the business end), the ability to 
search for an object which has been screened or covered, the use of a 
support to puU a desired object towards one, the use of a stick as a 
rake to achicv’c the same end, and finally, the mental rehearsal of the 
effects of intended actions (eg ino\ing an object the child his been 
carrying out of the \\a) of an opening door while opening it so is to 
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be able to retrieve tlic object when the door has been opened - once a 
task as difficult to execute as it still is to describe') 

This, then, is a long way towards the world of common sense as we 
kriow it But the important point is that the child who ignores the milk- 
bottle when proffered to him back to front or who tries to suck at the 
wrong end is not operating m the common sense world Nor is the 
child who loses all interest m a fascinating object as soon as it is hidden 
from view One of the first steps taken by the child in his construction 
of the everyday world is the integration of information from his several 
senses, and in particular the co ordination of vision and prehension 
This is a matter of learning the relation between the relevant visual 
cues and the motor and visuo motor actions which they permit But 
since the behaviour is guided by the visual input, we were surely right 
in arguing that the comparator system is filtering out irrelevant in- 
formation and enabling the relevant cues to commumcatc with the 
relevant strategies Later, when the child learns to move an object 
out of the way to obtain another, there is little doubt that the 
first action is subordinated to the second, and also that while the 
first IS being executed two strategies are operating simultaneously 
(for the child may complete the movement even while keeping his 
eye on the target cues) Nor can one doubt that it is in the course of 
active exploration that these developments are achieved the child 
tends to apply a strategy which he possesses to new perceptual 
inputs, resembling those to which the strategy was applied m t e 


The limits of similarity of the inputs (the things to which the child 
acts m similar ways) may be very wide I tned to show in Volume I, 
Chapter 5, that there are important analogies between the systematic 
application of familiar schemata (strategies) to new objects and the 
laboratory phenomenon of learmng set Both imp y an e as ici y in 
behaviour sufficient to allow the putting into operation of a higher- 
order strategy which consists essentially m putting one 
into operation rather than another In other words, the 
not to objects which are perceptually similar, but to object which albw 
the same class of alternative behaviours (see the description of error 


factor theory in Chapter 3) , 

It IS th= application of familiar strategies to new obj^s wheh, 
according to Piaget, permits the conservation of the object The object, 
as defined m Volume I, is simply the ‘ 

that can be applied to it We know by what we do And so does the 
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child The child’s world comes to resemble our (everyday) world m the 
measure that the patterning of his actions comes to resemble that of 
ours 

Summing up, the details of this early construction may be of less 
interest to the non-specialist than the proper characterization of the 
process by which it is achieved What is central both to the argument of 
Volume I, summarized m the last section, and to Piaget’s analysis, 
summarized in this, is that learning does not consist merely in the 
attachment of responses to stimuli and in the chaining of responses m 
alinear sequence Behaviour represents a co-ordination of many different 
activities occurring simultaneously, and hence a study of the way in 
which these co ordinations are achieved is central to the learmng pro- 
cess In so far as new learmng involves trial and error, the trial and- 
error is not an alternation of responses, or even of chains of responses, 
but of CO ordmated strategies, ways of processing input (experience) 
that have already been built up Similarly, in so far as it involves the 
activity of reinforcing centres m the nervous system, the reinforcement 
does not operate simply on responses but on the strategies which give 
rise to these responses, and the integration of these trial strategies 
within the original schema that was aroused leads to new co ordinations, 
and hence to new strategies and schemata which may now be applied 
to other situations, situations which do not resemble the learning 
situation m any ordinary perceptual sense 

Of course, if that were all, if the development of behavioural 
co ordination in the first eighteen months or so did result m an ‘image’ 
of at least the everyday world which is in all essentials similar to our 
own adult world picture, then matters for the teacher, concerned with 
learning in middle and late childhood, would be far simpler School 
learning would consist in the acquisition of new information only, 
coupled with the perfection and routinization of skills such as calcu- 
lation and reading Indeed these do forma major part of learning in the 
older child 

One again, Piaget’s work in particular, but a great deal of other work 
besides, goes to show that co ordinations built up m early childhood 
are not sufficient The disciplines that we require children to master in 
the course of their schooling require new co ordinations, implying both 
the intervention of a new capacity, the capacity to represent or recon- 
struct the features of experience (or the sequence of perceptual input) in 
its absence, by means of symbols of one form or another, especially 
language, and new levels of integration 
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IV. THE LOGICAL STRUCTURING OF EXPERIENCE 

Both the observational approach and the experimental approach to 
language indicate that the child achieves a remarJcab/e facility m repre- 
senting the significant features of his experience at a very young age 
Differentiation of present, past and future tense, of singular and plural, 
of objects and stuff (count nouns and mass nouns), all these are achieved 
by the end of the fourth year of life if not before (see Chapters 5 and 6) 

Yet research has shown that m spite of this facility with language 
and representation, the structurization of the child’s experience re- 
mains at a relatively primitive level until at least the age of 5 It is only 
from that age on, and especially during the period from 6 to 8 years on 
average that children learn to compare one experience with another, 
and sort out the critical features that link them to one another In 
introducing Chapter 8, Lovell recalls how the average child of 6 is apt 
to reproduce the elements of a story or of an explanation in higgledy- 
piggledy fashion, omitting some which are crucial, and introducing 
others too early or too late Equally characteristic in the way in which 
he describes a route from one place to another, featuring fixed turnings 
and landmarks, in an entirely subjective way, although the content 
should be objective, so much so that he fails to realize that the 
landmarks he encounters when travelling in one direction are bound 
to be met with on the return journey and that the two distances are 
equal In other words, all expencnce is assimilated directly to the action 
sequence in which it occurs 

If we recall the way m which the child’s construction of the world is 
built up, it is easy to see why this should be so It is true that the regu- 
lation of his behaviour involves a recognition of the permanence of 
objects and of spatio temporal relations But this is a recognition which 
IS expressed only in action To say that the child of 12 months has an 
intenonzed model of the world is correct in the sense that the program- 
ming of his own behaviour with respect to the input which denves from 
the world accurately reflects the relations between events that produce 
this input At 12 months there is little representation m the sense that 
the child has no access to this model except when the perceptual input 
IS there to activate the rele\ant schemata and strategies Representation 
develops gradually from anticipation in action, through deferred 
imitation and imageiy, to increasingly symbolic recall, using language 
But the representation is initially just that, a representation of action 
sequences using a substitute input (play, imagery or language), an input 
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whicli IS still largely self-produced The fact of representation hardly 
alters the character of what is represented It is still an amalgam of 
action and expected input, much more than a reconstruction of an 
objective reality 

As shown in Chapter 8, the most general weaknesses m young children’s 
reasoning are these Although a child of 5 or 6 may be able to arrange 
objects m groups in terms of an obvious criterion, he cannot classify 
systematically, with, the result that he is very apt to change the criteria 
of his classifications without realizing it, that he cannot cross-classify, 
and that he cannot handle nesting classifications Similarly, although 
he can arrange objects in senes when differences are obvious, he cannot 
do so systematically when the number of elements is greater than four or 
five and when the differences between adjacent elements are not im- 
mediately apparent just as he cannot compose the relations between 
two classificatory criteria, so he fails to compose two relations in seria- 
tion Likewise again, as shown in the many conservation experiments, he 
fails to grasp the systematic invariances m terms of which we are able 
to reason precisely about the properties of things 
What all these behaviours have m common is a lack of precision m 
conceptualization - which is why both Vygotsky (1962) and Piaget 
agree in selecting the term ‘preconceptual’ to describe the reasoning of 
young children To take an example at random, one may consider an 
experiment relating to movement and speed (Piaget, 1946, Lovell and 
Slater, 1960) Two dolls are seen to travel along parallel rails, they are 
set to start and stop at the same time, but one outdistances the other 
Young children now reason that the doll that went faster and farther 
must have travelled over a longer time interval The concepts are global 
and undifferentiated farther implies faster implies more time implies 
better all round’ 

The failure of the child to use unambiguous criteria in solving prob- 
lems of conservation and of classification contrasts strangely with his 
handling of language The semantic and syntactic structures of language 
imply both classifications and strict causal implication, yet children of 
4 show a remarkable facility with the linguistic structures themselves 
combined with an equally remarkable imperviousness to the relations 
which they imply Considering this contrast, Bruner quotes an m- 
structi\e simile from Sapir *It is somewhat as though a dynamo 
capable of generating enough power to run an elevator were run almost 
exclusively to feed an electric doorbell’ (Bruner. Olver and Greenfield, 
1966) 
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Yet one may go further and ask whether in fact the generator is of 
the type that could run an elevator It is true that the language of young 
children implies a classification But so do their actions The very fact 
that the child discriminates between objects that can be moved and 
those that cannot be shifted, within the former, between those that can 
be pulled towards him and those that cannot, and within the former of 
these, those that can be pulled by means of an extension (string) and 
those that can be pulled by means of the support on which they rest, 
all this IS surely a very clear example of classification m action (Piaget, 
1959) 

A summary overview at the end of a book is no place for an adequate 
discussion of the very thoughtful and thought-provoking volume of 
studies by Bruner and his associates, a work which appeared after many 
chapters in the present volume had already been completed Like 
Piaget, Bruner recognizes that in such situations as the conservation 
problems, the reasoning of the younger child tends to be dominated 
by perception Co ordination is therefore in part a freeing from percep- 
tion Unlike Piaget, however, Bruner attributes a far greater part m this 
freeing from perception to the structuring imposed by the patterning 
of language In particular, the structure of language is seen as abstract- 
ing and bound up with a functional mode of classification, while the 
structure of perception is seen as *comp}exive\ or to use Piaget’s term, 
‘global’ The development of cogmtion is seen as a progression m 
representation from ‘enactive’ representation, through ‘eikonic’ 
(perceptual and imagmal) to symbolic, the last especially representing 
a higher level 

What we then find is that language tends to be used by the young 
child in the service of a pre-conceptual mode of representation, m 
Bruner’s terms, m disregard of the structuring implied by the ‘symbolic 
level’ Itself, the symbol is used to convey or represent an 'eikonic' or 
‘enactive’ content Now it is true that language can be used to good 

effect to help wean the child away from ‘egocentric or global thinking, 

as is apparent both in a number of studies reviewed by Ixivell and in 
some more recent work (Kohnstamm, 1967) Our own view, which is 
much nearer to that of Piaget, is that the achievement characterized as 
operational reasoning is due not so much to the use of a diiTcrcnt level 
of representation as to the emergence of a new kind of co-ordinaiion 
(cf Inhelder, Bovet, Sinclair and Smock, 1966) In other Herds, what is 
represented is always in the final anal} sis a relation between action and 
perception or a relation between one action and another To the extent 
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that a phenomenon like conservaUoii depends m part on reversibility, 
1 e on the child’s recognition that alterations in the appearances of 
things have been created by his own action and can be negated by the 
inverse action, the superior co ordination is actually more ‘enactive’ 
rather than less so Similarly, although all researchers from Goldstein 
and Scheerer (1941), through Annett (1959) to Olver and Hornsby 
in Bruner’s team find a progression from perceptual sortings of objects 
to sortings in terms of abstract and often functional categories (e g from 
red things, etc , to things to eat, things that sustain life, etc ), this is not 
necessarily a reflexion of the power of language (which in any case 
permits both kinds of categories) For what it also argues very clearly is 
an ability to bring together for comparison situations or events which, 
although perceptually different, permit the same action strategies 
There is, of course, something paradoxical in this the more objective 
our reasoning becomes, the more heavily it relies on co-ordinations in 
the actions of the subject But leaving aside philosophical consideration. 
It can he argued that the achievement of precision in conceptualization 
depends on the subject’s ability to focus on the criteria of his own 
actions To take an example, we showed in Volume I, Chapter 5, that 
younger children could be quite successful m the solution of the oddity 
problem, including the formation of an oddity learning set (picking 
out the one that is different out of three, where the actual objects 
are changed from one trial to the next, and what is constant is only the 
similarity of two of them and their difference from the third) But 
younger children were unable to explain how they solved the problem 
and were also unable to make up similar problems of their own 
Although the action strategy was available to them, they had no higher 
strategy for recapturing the first out of its context and comparing it 
with others It is surely a similar restriction on young children’s think- 
ing that prevents them from anticipating the form of cross classificatory 
arrangement although they are only too liable to switch from one 
criterion of classification to another Again, in the conservation experi- 
ments, the achievement of conservation closely parallels the child’s 
increased ability to make systematic judgements and calculations in- 
\ oil mg number, weight, volume, etc In effect, the child must recognize 
a cnterial property of things, defined by enumeration, weighing, etc , 
not only in the original situation (the initial identity preceding the 
transformation m conservation experiments) but also in other trans- 
formed situations, where its applicability is not perceptually obvious 
If the above argument is correct, then the distinction between the 
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struclunng of cxpencnce at the sensori motor level and the operational 
CO ordinations adncvcci at the age of 5 plus is the distinction between 
doing a thing and l^nouing what it is that one is doing The cognitive 
formulation is illuminating recalling as it does M Jourdam s feeling of 
pride at the realization that he had never spoken anything but prose 
It IS difllcult of course to speak with any certainty as to the mechanism 
which enables the subject to achieve this awareness of his own activity 
What would it mean if we tried to think of the subject objectively, 
simply as an information processing system*^ 

A possible and tempting suggestion, in line with the argument 
presented m Volume I, is that this higher co ordination which implies 
awareness of the criteria of one’s own actions stands in much the same 
relation to learning set behaviour as the latter to direct perceptuo 
motor learning Broadly following Harlow, we suggested that learning 
set represents a higher order strategy, which acts m such a way as to 
suppress irrelevant (lower order) strategies by assimilating the present 
input to a class of inputs which would permit a class of such alternative 
strategies (Volume I, Chapter 5) The corollary would be that opera 
tional behaviour acts on the representational input by assimilating 
it to a class of generalized strategies ad of which are of the order of 
learning set itself Let us fake concrete examples to clarify our meaning 
The oddity learning set is one of several possible strategies of the 
same order, notably the non oddity or matching learning set (of two 
different objects select the one which resembles the standard matching 
object) Recognizing that one has been using an oddity procedure 
implies a review of that strategy by a higher order strategy which 
simultaneously scans other strategies such as the non oddity procedure 
So, m classification sorting into groups implies the use of a criterion 
But being able to single out this criterion and relate it to other possible 
criteria implies a more general strategy which is capable of reviewing 
the various possible sorts And so on 

One may add that such a co ordination is necessarily representational 
since It either acts backwards on the behaviour already executed or 
forwards anticipating it and since it does so by establishing a relation 
between that behaviour and others which are not executed at all 
Because it is representational it is necessanly symbolic (1 e it uses a 
substitute input instead of or m addition to direct perception) And this 
IS one reason why generally operational co ordination does not appear 
until language is fairly well developed Achieving such a level may well 
imply first and foremost the realization of an immediate memory span 
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capable of handling three or four ‘chunks’ of information (one is after 
all establishing a relation between two possible judgements) - see Mc- 
Laughlin (1963) 

But although the use of symbols is a necessary condition for oper- 
ational CO ordination, it is not a sufficient condition, as we have seen, 
and the essence of this co ordination is not the use of symbols as such, 
but how they are used, and what relations are established between the 
actions themselves It is understandable that, since language offers a 
tremendous facility for pinpointing criteria of all sorts unambiguously, 
the deliberate use of verbalizing strategies helps the child to achieve 
co ordinations, once he has reached a sufficient level of maturity 
(Chapter 8) At the same time, the distinctions enshrined in natural 
language may well be unimportant in the achievement of at least some 
kinds of CO ordination as is apparent from the relative success of deaf 
children compared with hearing children of similar ages (Furth, 1966) 
At this point we can go hack over an earlier formulation and amplify 
it We said that operational co ordination implies knowing what one is 
doing We now see that this may be spelt out further Knowing what one 
IS doing entails knowing the relation between the effect produced by 
the given course of action and the effect of other alternative actions 
For instance, m measuring a length with a standard rule, it is often 
convenient to measure the difference between the object and the stan- 
dard Here the relation is one of equivalence Other examples of syste- 
matically related sequences arc given in Chapter 8 Considering only 
the possible relations between related sets of actions, and ignoring the 
specific characteristics of the actions and of the objects on which they 
bear, the kinds of possible relations turn out to be quite limited m 
number, and they can be formulated in terms of a logic 
But here a word of caution is necessary For the evidence reviewed 
in previous chapters makes it abundantly clear that what the child is 
learning is not a logic as such, but certain ways of thinking (i e of 
symbolic action) which conform to a logic The thinking, and the overt 
behaviour to which it gives rise (c g m problem solution) always occur 
in a specific context, and it is the co ordination of the specific behaviours 
relaliNc to these contexts which the child learns rather than the general 
form of their relations Whether the deliberate teaching of logic can 
help (o facilitate the acquisition of such specific co ordinations is still 
an open question, and recently a number of research workers have 
begun to turn their attention to this question (Mays, 1965, Allen, 1965, 
Suppes, 1965, Davjdov, 1965, Furth, 1966) So far all that can be 
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said with confidence is that the elements of logic can be taught at far 
younger ages than was once thought, certainly at 10, and probably at 
7 or perhaps even younger How much carry-over there would be from 
such teaching to the actual use of logical thinking in reference to con- 
crete problems we still do not know 
Throughout this discussion, we have insisted again and again that m 
the final analysis all knowledge is matter of actions This idea, that 
knowledge itself can only be understood as a determiner of behaviour, 
IS one that is common to nearly all psychological formulations, in- 
cluding the earlier-stimulus response psychologies and the kind of 
conceptions analysed here At the same time, we have gone further in 
our insistence that the behaviour involved may be a direct action upon 
objects, or it may be an indirect action using a representational or 
symbolic input Even if the behaviour takes the form of direct activity, 
this does not at all imply that the mechanism which governs it is a 
simple chaimng of responses A hierarchical organization is essential 
both to the execution of skilled activities like walking, talking (even 
in respect of its motor aspect only) and singing, as well as in the co- 
ordinations implicit m sensori-motor mtelhgence (object permanence, 
etc) As to symbohc behaviour, we have just seen that this may take 
one of two forms It may be no more than a re-enactment of overt 
behaviour, with only this difference that the strategies act on a self- 
produced symbolic input which represents the objects of sensori motor 
experience, and where this is so one finds an inability to separate out 
the part of the subject and that of the object, and a consequent inability 
to recogmze the criteria of one’s own actions Or the symbolic behaviour 
may go beyond the mere re-enactment of direct behaviour and exten 
to the realization of its criteria by a co-ordination of related actions In 
the measure that the child achieves such a co-ordination, the menta 
actions which he performs are related to one another in accordance wit 
a logical structure. 


V. KNOWLEDGE AND SKILL 

1 Similarities . j k- 

Starting from the recogmtion that knowledge is co ordinated be- 
haviour, many psychologists find it useful to make a companson 
be^\een the acquisition of knowledge and the acquisition of physical 

skills o— .re 

Perhaps the most general conclusion that emerges from Kcctl s 
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excellent revjew (Chapter 4) js that skilled behaviour involves the efficient 
processing of information Such efficiency depends on the automatiz- 
ation of component sub-skills and their integration within the overall 
plan that governs performance as a whole By automatization we 
understand that there is the greatest possible degree of anticipation of 
relevant variations in input (the cues which guide the behaviour of the 
skilled performer) Irrelevant information is filtered out (presumably 
by the pre-setting of the comparator system) with the result that there is 
less information to cope with At the same time decision-making 
becomes automatic m the sense that the selection of the appropriate 
strategy within the schema occurs once and once only, and there is no 
need for a conscious verbal review of the situation and of the various 
action possibilities This enables the eventual performance to appear 
effortless and unhurried At any given moment the skilled performer 
has fewer decisions to make (owing to the correct matching between his 
action strategy and those changes m input that are predictable m the 
light of earlier perceptions and decisions), and the decisions which he 
must make are easier (again because the transition probabilities of 
events have been correctly anticipated) 

On the effector side, Reed notes, following Bartlett, an economy of 
effort marked by such things as the suppression of flourishes The 
interpretation may well be similar, that there is efficient processing of 
information, save that the information involved here is the feedback 
of the effects and effectiveness of the subject’s own actions Unnecessary 
flourishes argue a mistaken exaggeration of irrelevant features of 
performance and a deliberate matching of strategies mediating such 
performance so as to produce these features 
If on the one hand performance m physical skills is mterpretable 
largely in terms of efficiency m information-processing while on the 
other the acquisition of knowledge depends ultimately on the co-ordm- 
ation of actions, the boundary between the two begins to appear very 
thin The reason is that the most useful analysis of behaviour is the 
systems approach the regulation of all behaviour depends on the 
evolution and acquisition of effective ways of matching output to 
input, of sifting relevant information and programming action so that 
behaviour is maximally effective Such an approach is quite general, and 
applies equally to all co ordmated aspects of performance 
Nevertheless, as we will presently see, there are important differences 
between physical and cognitne skills, and these relate principally to 
the critical role of timing in the former and to the greater range of the 
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iatter For the present, let us recall a number of ways m which the 
analogy with physical skills is useful m thinking about the most effec 
tive ways of promoting learning in general 
To begin with it was noted that often, though perhaps not always, 
the acquisition of skills proceeds unevenly, with periods of rapid 
improvement alternating with learning plateaux Where this occurs, the 
interpretation seems to be that the subject requires a certain amount of 
practice with partial skills before these can be integrated within larger 
units One may go even further, supposing that during the phase of no 
improvement the subject is learning to economize in the amount of 
redundant information being processed Although there is no improve- 
ment in overt measures of performance, there is probably a reduction 
in the number of decision processes being made hence a greater 
automatization of the part-skilJ which ivilJ allow of its integration 
Within a larger whole (cf Chapter 7) Because of the very complex 
structural dependencies m the conceptual disciplines forming part of 
the scholastic curriculum, well brought out in the case of mathematics 
by Skemp m Chapter 12, one would not be surprised to find a similar 
phenomenon even more prevalent At the same time, one is not absolved 
from the need to study in each instance wbat seem to be the causes of 
such breaks in the continuity of learning and whether a different 
structuring and sequencing of the material might produce greater 
efficiency 

A second group of findings relates to the effectiveness of distributed 
practice Here, again, the results of experiments on physical skills 
and rote learning are not always easy to interpret Nevertheless, the 
balance of evidence strongly supports the thesis that learning is most 
effective when units of activity with the material are interspersed with 
short but frequent rest periods The idea that the rest pauses allow the 
subject to forget or inhibit erroneous responses has been criticized 
(e g by Osgood, 1953) on the ground that this does not account for 
the Selective character of this inhibition why are right responses not 
inhibited'^ Another suggestion is that the rest pauses allow time for the 
consolidation of the behaviour (Eysenck, 1957, 1967) The objection to 
this formulation is its vagueness what is consolidation*^ Houe\er, it 
IS possible that, m some as yet undefined manner, the rapid rate of 
decision making entailed during the periods of active learning interferes 
with the integration of these strategics within the higher order strategy 
governing the behaviour as a whole The most significant empirical 
finding, it will be recalled, was the asymptotic effectiveness of the pauses. 
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quite brief pauses are as effective as pauses of a day or more Once 
again there is every reason to believe that similar processes will be 
found to operate m the acquisition of knowledge Incidentally, it cannot 
be assumed that the subject himself will automatically discover the most 
effective ways of distributing his effort This is probably one reason that 
experiments on group administration of programmes, usually ‘paced’, 
are not found any less effective than self-paced individual work (see 
Chapter 13) 

Third, Chapter 4 contained a discussion of the controversy centred 
on the issue of part learning versus whole learning Here, again, one 
cannot but agree with the conclusion that the question is wrongly 
formulated, the problem being rather what are the most effective 
units for the breakdown of this or that specific acquisition and what 
IS the most effective sequencing‘s Stated m these terms, the questions 
do not permit of any general solution, for every body of acquisitions 
needs to be examined m its own right One point which did emerge with 
some force was that wherever possible, difficult sub skills should be 
practised separately before integration within the performance as a 
whole As we will see m the next section, there is fertile ground for 
CO operation between psychologists and subject specialists m discover- 
ing just what are these difficult junctures, and what are the most effective 
ways of overcoming them 

Finally, considering the common ground between the acquisition of 
skills and the acquisition of knowledge, we turn to the problems of 
transfer The evidence reviewed in previous chapters (especially Chap- 
ters 4 and 8) suggests two major conclusions First, that the degree of 
generalization or transfer to be expected from one task to another de- 
pends not only on criteria! achievements but also on the strategies 
invoked by the subject in reaching these In particular, where tenebmg 
has been of a character to induce the activation of higher order heuristic 
procedures, more positive transfer can be expected than when the 
Icarmng of the first task relied on more limited understanding, or less 
gcncrahzablc action strategies (cf the discussion of ‘action feedback’ 
and ‘learning feedback’ in Chapter 4) The second point of agreement is 
that transfer can be positive or negative the interference of past learning 
wjih nciv learning depends on processes which arc in principle identical 
with those that operate, under other circumstances, to produce facili- 
tation Broadly speaking, in so far as the transfer task involves cues 
which arc common to the original task and these have already been assim- 
ilated to strategics which arc well accommodated to the transfer 
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(ask, positive transfer may be expected, if the strategies aroused by 
these cues compete with strategies needed to solve the transfer task, the 
transfer tends to be negative Negative transfer may also be expected to 
the extent that automatization of the original task has led to an excessive 
economy in attention to cues information which is redundant in a 
limited context ceases to be redundant when the context is widened 
(cf the negative features associated with look and say controlled 
vocabulary methods of teaching reading considered in Chapter 7) 

2 Differences 

All learning, we have said, involves the acquisition of regulating 
mechamsms The integration of these mechanisms, the advantages of 
consolidation pauses, the usefulness of breakdown of the task and con- 
centration on difficult areas, all these point to problems that are common 
to all forms of learning We have also seen that the considerations govern- 
ing the expectation of positive ornegative transfers are similar forphysical 
skills and scholastic learning Nevertheless, it would be a mistake to 
Ignore the differences, for their importance is critical to the psycho 
logical analysis of the kinds of learning that have concerned us most 
m these volumes 

While the importance of automatization and timing is critical both 
in physical skills and in advanced cognitive behaviour, their analysis 
IS different It seems probable that the progressive integration and 
automatization m skills are entirely subordinated to the end of achiev- 
ing the very high levels of accuracy m timing of movements and deci- 
sions that are necessaiy to skilled performance There are two corollaries 
One IS that, even if representation of the performance as a whole and 
Its associated variables may be useful or even indispensable at various 
stages m the acquisition of the skill, or even m the evaluation of past 
pertbrmance, it remains that the actual execution of skiiTed behaviour 
involves a minimum of representation It js a direct operation on the 
environment in which there is literally no time to think in the sense of 
thinking back over one’s moves and correcting them, or going over the 
structure of one’s actions in one’s head prior to execution fof course, if 
‘thinking’ is used m the sense of anticipation, then thinking is the 
critical factor in the whole process, but such a usage is too wide to be 
helpful) The second is that physical skills are irreversible Lack of 
reversibility, as Piaget insists, is the prime differentiator between 
senson motor behaviour, however skilled, and the sjstematic co ordin 
ations of representational behaviour Often it is the irreversibility in 
Q 
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the environment itself which imposes the restriction on the correction 
of errors a climber who misses a hold may not get a second chance, 
and an amateur carpenter is apt to find that the use of a hammer, simple 
though it seems, is complicated by the irreversibility of its effects In 
competitive games, where the operative environment consists largely 
of the other participants, the irreversibility is built into the rules In 
artistic performance, it is the irreversibility of perception (by the viewer 
or listener who tolerates a minimum of ‘noise’ in the communication) 
Nevertheless, the fact that the higher cognitive schemata are rever- 
sible does not mean that timing is irrelevant For although it is true 
that errors in thinking can be corrected, we must remember that the 
reversibility itself is a product of the co-ordination of related strategies 
and the differentiation of the part of the subject m their execution 
(Section IV) The symbolic representation of action is initially as 
irreversible as the action itself Consequently, it is not unlikely that the 
co-ordination of judgements which eventuates m the representation of 
reality as governed by systematic relations which may be read m any 
direction (reversibility) depends on speed of transition from one judge- 
ment to another, just as skilled movement relies on such anticipation 
Such, essentially is the argument advanced by Piaget m his model of 
equilibration discussed in Chapter 8 
In other words, although the final product of the co ordination is a 
reversible structurization, with all the implications of a complex system, 
any part of which may be perused at leisure, the achievement of this 
structurization depends on speed and selectivity m the passage of re- 
presentation One may think of the way m which an experienced map- 
reader uses a map to solve any one of a large number of problems as he 
chooses, once the systematic relations between the map and the relevant 
features of the ground have been thoroughly mastered But the mastery 
of these depends on the ability to shift very rapidly from thinking about 
the ground to thinking about the map, preserving the uniformity of 
all changes m scale and the isomorphism of relations of direction (which 
are identical on map and ground), while accepting that features which 
arc obscr\able on the ground but not represented m the conventions 
of the map are to be rejected as noise 
At sc\cral points in the discussion, both m this chapter and in 
Chapter 8, we have had occasion to draw attention to the important 
role pla>cd by immediate memory in the structurization of represent- 
ation It ccrtainlj looks as if, in order to ncluc\c the co-ordination of 
relations iiuohcd in conscrxalion, in the recognition of criteria of 
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classjficatjon, and m reversibie senafton, the subject needs to retain in 
immediate memory some representation of both the strategies to be 
reconciled and of their relation to one another The co-presence of 
these elements m immediate memory does not necessarily imply that 
they arc simultaneously active m the determination of behaviour 
(although they may be) What it does imply above all, however, is that 
they are all available for immediate scanning - by the determimng 
strategy It is interesting to note in this connexion that backward 
repetition of digits or words is very httle more difficult than forward 
repetition, and the span for the latter, which increases from two at age 
2-2^ to eight or nine in the adult, seldom exceeds that for the former by 
more than a single umt If McLaughlin’s argument, referred to earlier, 
is correct, then the growth of immediate memory capacity poses a 
maturational limit on the child’s potential for imposing a systematiz- 
ation on his representation of the environment 
But it is no more than a limiting factor, for the achievement of the 
necessary maturational level does not by itself assure the co ordination 
with respect to this or that content area Thus it must be recalled that 
the ‘elements’ of the immediate memory span can only be defined 
functionally as units which can be comprehended or redintegrated 
by means of a single symbol The span for disconnected words, each 
composed of many letters, is as great as that for disconnected letters, 
and so on (see the article by Miller, 1956 on which much of this argu 
ment is based) Therefore the facility of systematization, m so far as it 
depends on immediate memory, will be greatly aided by the availability 
of strategies for ‘chunking’ the critical features of the environment, and 
identifying them by means of a single word, image, etc 
In so far as considerations of timing and speed enter into the perform- 
ance of cognitive tasks, they do not act on the same mechanisms as 
those that are relevant to skilled physical performance Instead of 
directly affecting action control by pre sensitization of the effector 
and comparator systems, they are relevant mainly to the regulation of 
immediate memory as a factor in the recognition of logical relations 
Automatization and the building up of complex structures, too, seem 
to be characteristic of learning both in physical skills and in the acquisi- 
tion of knowledge But, here again, the reversibility of the latter makes 
for a difference m character Skilled performance is one directional and 
irreversible What this means is that although considerable automatiz- 
ation and integration is possible, the resulting structures remain less 
powerful than those which arc available to conceptualization In effect. 
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the subject has to learn a relatively larger number of controlling strate- 
gies, and these retain a relatively greater independence from one another 
Also, the automatization and integration remain largely subordinated 
to the more delicate timing which they permit 
Turning now to the acquisition of cognitive structures, we find that 
any area of knowledge extends over an enormous content area, and 
that the interrelations and mter-implications that it entails are far more 
numerous than is the case for skills Both the extension of content and 
the greater comprehensiveness of structure pose problems of their own 
As to the first, we recall that all knowledge ultimately derives from 
action, overt or symbolic The teacher cannot expect to add significantly 
to the range of content area available to the learner except in the measure 
that he also supplies him with a large number of the action strategies 
relative to it which he himself possesses The fact that language can 
by pass this construction by means of ready-made categorizations can 
easily be a trap As an instance we may take the (partial) definition of 
the functions of Parliament as the responsibility for the government of 
the country through the ratification of laws Such a definition has 
meaning only m the measure that the learner also has a clear idea of the 
sort of thing a law is, how it is administered, how it affects others, how 
the ratification is carried out, and so on Or one may consider the 
statement that a place A is 100 miles south of another, B This is 
significant to the learner only in the measure that he can also bring to 
bear other information and experience concerning both, that he under- 
stands their relation to other places C, D, etc , that he can envisage the 
significance of the named distance, and so on Just as the acquisition 
of knowledge of the child s immediate surroundings m the first two 
> ears of life is achieved only by means of actions and their integration, 
so the extensions of this knowledge which one seeks to promote depend 
m the final analysis on the availability of a rich variety of symbolic 
actions which can be related to real actions In this respect, educational 
psychology reinforces the experience of the gifted teacher who realizes 
the value of richness of information and concreteness of presentation 
But it IS probably the interrelations of the different units of knowledge 
\vhich poses the greatest problems for education and at the same time 
provides the most fruitful field for research and advance 


VI. PnOGRAMMING FOR CrFECTIVr LEARNING 
Tlie main argument of this ch ipterts thit educational ps\choIoc> has an 
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important part to play in improving the efficiency of education, con- 
ceived as an institution for the transmission of knowledge and skiJJs 
But It would be absurd to suggest that the skills of the psychologist 
are by themselves sufficient to discover what improvements can be 
made Any of the recognized ‘disciplines’, and many more, as yet un- 
recognized, represent an extremely complex, ill defined, and at the 
same time ever-growing set of facts and relations Each is a specializ- 
ation, and inevitably, only those who are themselves familiar with the 
given area of knowledge are in a position to map out the kinds of 
competence that they consider to be most necessary in the pupil, and 
the specific principles and data which they need to command Likewise, 
only they are in a position to chart the structure of their subject 
bringing out the relations between concepts and especially the speci- 
fication of what concepts and what types of skill are essential prelimin- 
aries to the acquisition of others Chapter 13 includes a discussion of 
ways of constructing such plans m general terms, and we have tried to 
construct such an analysis for reading m Chapter 7 But reading is a 
symbolic skill more than an area of knowledge 
Nevertheless, sufficient has been said both in this and in preceding 
chapters to substantiate the claim that educational psychology has a 
legitimate interest m studies concerned with improvements in curriculum 
and in method, and involves specialized knowledge and skills which are 
not usually available to the subject-specialist In other words, edu- 
cational research is or should be a multi-disciplmary endeavour, in- 
volving the participation of psychologists alongside subject specialists 
One of the most significant concrete contributions of edu- 
cational psychology to educational practice has been the development 
of the techniques of programmed learning Such techniques, whether 
linear, branching or adaptive, draw on the most general principles of 
learning established in the laboratory They have as their aim the maxi- 
mization of learning efficiency by substituting deliberately planned 
sequences of learning for ad hoc and unsystematic presentations which 
are apt to overlook the structural dependencies of the to-be-Iearnt 
behaviour, and to place excessive reliance on incidental learning- often 
without knowing it At the same time programmed learning provides 
constant and usually immediate feedback, carefully directed to ensure 
that the strategies which are to he leanit are also those that are rein- 
forced rather than any other behaviours which might ha\c occurred 
between the original behaviour and the knowledge of its results nnally, 
feedback operates in the opposite direction, m the construction of the 
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programme itself Tor, as Ka> insists, programmed learning is geared 
to the learner in that his responses play a controlling part both m the 
construction of programmes and in their use Tims the programme 
deliberately ensures that what needs to be ‘received’ is ‘transmitted’ in 
such a way that it will be received 

The last consideration brings to mind an important application of 
programmes which is their use in research Any methods experiment 
tends to be confounded by lack of controls For svhat is called the 
teacher variable includes not only differences m the relations between 
teacher and pupils but also large differences in the actual content that is 
transmitted and received, ostensibly within the same method Learning 
programmes have the advantage that the content is permanently stored, 
available for inspection and the same for all learners Some studies 
of this kind have m fact been carried out and were discussed m Chapter 
10 (I refer to the work of Gagne on guidance and discovery, which 
uses learning programmes as a research method) 

However, the relevance of educational psychology is not confined 
to the development of programmed learning, especially programmed 
learning in the narrow sense (see below) For, as Bruner (1966) has 
emphasized, the structure of systematic interdependencies in an area 
of knowledge referred to earlier rarely admits of only one learning 
sequence Usually there will be great deal of choice both m the sequences 
which are equally possible, and in the specific content to be included 
by way of example within each unit in the sequence It is here that the 
developmental analysis of the acquisition of knowledge outlined in the 
foregoing pages assumes most relevance Educationists have always 
recognized the need to reconcile the conflicting claims of subject 
teaching and teaching designed to promote the happiness and personal 
adequacy of the pupil In similar vein, one recognizes the importance 
of teaching which will bring about an enhanced willingness to exploit 
the pupil’s curiosity and initiative (see the discussion of creativity m 
Volume III, Chapter 2) But the chief lesson to be learnt from Piaget’s 
developmental approach to knowledge concerns the importance of 
establishing exactly the nature of the understanding which the child 
brings to bear initially to the learning of any topic at any given stage, 
and hence the nature of the reorientations (new strategies and schemata) 
that he needs to acquire 

To take an example, a comparatively recent review of studies of 
children’s understanding of history by Jahoda (1963a) brings out the 
lack of understanding of temporal relations which persists until a very 
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late age A study by Colthara (I960) illustrates the very confused 
understanding that children often have of concepts which, at a verbal 
level, enter quite readily into their repetitions of lessons m history 
(‘king’, ‘subject’, ‘ruler’, ‘early man’, etc) Both studies suggest thatJt 
may be useful to approach the teaching of history by beginning with 
the comparatively recent past, rather than with the most distant periods, 
as IS often the practice A second study by Jahoda (1963b) shows 
how the structural relations implied m geographical concepts demand a 
mental construction and a breadth of experience which cannot easily 
be taken for granted The relations between Glasgow, Scotland and 
Britain were very imperfectly understood by many Glasgow children 
up to the age of 10 or over, and the lack of understanding was directly 
related to a failure to apply an adequate schema of spatial inclusion to 
a sufficiently rich representation of places and countries 
All this does not imply that there are insuperable barriers which 
prohibit the introduction of any specific content area until the child has 
reached a sufficient level of intellectual development The problem is 
rather one of deciding, in the individual case, what is the importance 
of introducing the topic early rather than late, and if it is to be intro- 
duced at one stage rather than another, what is the best way to treat 
It, having regard to the initial understanding which may be assumed 
m the child and the relevance of the new learning for transfer at future 
stages in the learning By way of example, both mathematicians and 
psychologists have increasingly come round to a recognition of the 
value of an early introduction of what were once taken to be highly 
sophisticated concepts (Chapter 12) 

Much of the content of this volume has been concerned with develop 
ment in learning in general, and the research which we have considered 
was usually undertaken with specifically psychological questions in 
mind, and as such the selection of content was dictated largely by 
considerations of feasibility m the laboratory, imambiguity in measure- 
ment, and so on Taken as a whole, it is legitimate to look on this kind 
of work as an introduction to educational psychology But what we 
are suggesting here is that there exists a largely unexplored field for 
development which would consist in the practice of educational 
psychology as an applied science Undoubtedly one of the main wa>s in 
which this can be pursued lies m the collaboration between ps>cholo- 
gists and other specnhsfs in detailed curricular work 
Such curricular planning is ccrtaml> programming in a broad sense 
But it is not programming in the specialiKd sense discussed m Chapter 



468 Development in Human Learning 

13 In point of fact, as Kay recognizes, psychologists working in the 
field of programmed learning and educationists studying curriculum 
development are converging on a much wider conception of program- 
ming, one which is not based exclusively on the use of programmed 
machines or texts, but which extends to a consideration of the edu- 
cational environment as a whole (cf Leedham and Unwin, 1965) 
This includes capitalization on factors of social incentives m learning 
(group learning, etc ), variation in input (use of visual and audial aids, 
etc , and relation of in-school to out-of-school activity), and establishing 
the most effective distribution of the pupil’s time In regard to the last, 
it is easy to see that the considerations of distributed practice and of 
part-learning as treated m Chapter 4 and in Section V of the present 
chapter is limited to the elaboration of general principles It remains to 
work out in detail how these are to be applied in educational practice 
Looking ahead, it is unrealistic to assume that the pattern of edu- 
cation which has continued for so long, centred on the blackboard, the 
textbook and the exercise book, is one that will continue to predominate 
m the not very distant future Constant developments m material 
techniques as well as advances m educational thinking make it far more 
likely that learning will m time be a largely self-directed activity, within 
the limits of carefully devised and elastic ‘programmes* (in the wider 
sense), such activity including work on programmes (m the narrow 
sense), reference to textbooks and audio-visual aids, and references to 
the teacher, functioning as guide, consultant and specialist Having 
regard to the concrete problems which inevitably arise in the field of 
personal difficulties, individual differences and mter-individual relations, 
it IS not too fanciful to foresee, working alongside such teachers, a 
sprinkling of trained educational psycboJogLst'v pBxUcjpzting m such 
consultant work, within the educational establishments themselves 
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